APPENDIX A

QUAL2E User Manual*'**

The following sections illustrate the coding of input data forms for the
QUAL2E model.

A. Title Data

All 16 cards are required in the order shown. The first two are title
cards, and columns 22 through 80 may be used to describe the basin, date of
simulation, etc. Title cards 3 through 15 require either a "YES" or "NO" in
columns 10 through 12 and are right justified. Note that each of the
nitrogen and phosphorus series must be simulated as a group.

For each conservative substance (up to three) and the arbitrary non-
conservative, the constituent name must be entered in columns 49 through 52.
Corresponding input data units are entered in columns 57 through 60 (e.g.,
mg/L) .

QUAL2E simulates ultimate BOD in the general case. If the user wishes to
use 5-day BOD for input and output, the program will internally make the
conversions to ultimate BOD. This conversion is based wupon first order
kinetics and a decay rate that can be specified by the user (Type 1 Data,
line 8). 1If no value is specified, the program uses a default value of
0.23 per day, base e. It is recommended that users work only with ultimate
BOD unless they have detailed knowledge of the river water and point source
BOD kinetics. To use the 5-day BOD input/output option, write "5-DAY
BIOCHEMICAL OXYGEN DEMAND”" on the title 7 card beginning in column 22.

Card 16 must read ENDTITLE beginning in column 1.

*From: Modifications to the QUAL-2 Water Quality Model and User Manual for
QUAL-2E Version 2.2. National Council of the Paper Industry for Air and
Stream Improvement, Inc., New York, NY. NCASI Tech. Bulletin No. 457. April
1985. Used by permission.

**Further modified to include enhancements to QUAL2E resulting in Version
3.0 of the model, January 1987.
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B. Data Type 1 - Program Control

Type 1 Data define the program control options and the characteristics of
the stream system configuration, as well as some of the geographical/meteoro-
logical conditions for modeling temperature. There are a maximum of 17 Data
1 cards. The first 13 are required; the last four are necessary only
if temperature is being simulated.

The QUAL2E program recognizes Type 1 Data by comparing the first four
characters (columns 1-4) of each data card with a set of internally fixed
codes. If a match between the code and characters occurs, then the data are
accepted as supplied on the card by the user. If a match does not occur,
then the program control options will revert to default values and the
system variables for the unmatched codes will be assigned a value of zero
(0.0).

The first seven cards control program options. If any characteristics
other than those shown below are inserted in the columns 1 through 4, the
actions described will not occur.

LIST - Card 1, list the input data.

WRIT - Card 2, write the intermediate output report, WRPT2 (see SUBROUTINE
WRPT2 in the QUAL-II1 documentation report (Roesner et al., 1981), or
NCASI Technical Bulletin No. 391).

FLOW - Card 3, use the flow augmentation option.

STEA - Card 4 shows this is a steady-state simulation. If it is not to be a
steady-state, write DYNAMIC SIMULATION or NO STEADY STATE, and it is
automatically a dynamic simulation.

TRAP - Card 5, cross-sectional data will be specified for each reach. If
discharge coefficients are to be used for velocity and depth computa-
tions, write DISCHARGE COEFFICIENTS, or NO TRAPEZOIDAL CHANNELS,
beginning in column 1.

PRIN - Card 6, local climatological data specified for the basin simulation
will appear in the final output listing.

PLOT - Card 7, dissolved oxygen and BOD will be plotted in final output
listing.

The next two cards provide further program flags and coefficients. This
information is supplied in two data fields per card; columns 26-35, and 71-
80. Note that the character codes in columns 1-4 must occur as shown in
order for the data to be accepted by the program.
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FIXE - Card 8, specifies: (a) whether the downstream boundary water quality
constituent concentrations are fixed (user specified), and (b) the
value of the rate coefficient for converting input 5-day BOD to ulti-
mate BOD. A value of 1.0 (or larger) in columns 26-35 specifies that
the downstream boundary water quality constituent concentrations will
be supplied in Data Types 13 and 13A. A value less than 1.0 (usually
0.0 or blank) in these columns means that the downstream boundary
concentrations are not user specified. In this case, the concentra-
tions in the most downstream element (Type 5) will be computed in the
normal fashion using the zero gradient assumption (Section 5.4.3.2).
The second value on this card, columns 71-80, is the rate coefficient
for converting 5-day to ultimate BOD. It is used only when 5-day BOD
is being modeled (Title Card 7). If the columns are left blank, the
model uses a default value of 0.23 per day, base e. Note that this
conversion factor is applied to all input BOD: forcing functions
(headwaters, incremental flows, point loads, and the downstream boun-
dary condition).

INPU - Card 9, specifies whether the input and/or output will be in metric or
English units. The value of 1.0 (or larger) in card columns 26-35
specifies metric input. The wvalue of 1.0 (or larger) in card column
71-80 specifies metric units for output. Any value less than 1.0
(usually 0.0 or blank) will specify English units.

The next four cards describe the stream system. There are two data
fields per card, columns 26-35 and 71-80. The program restrictions on the
maximum number of headwaters, junctions, point loads, and reaches are defined
by PARAMETER statements in the Fortran code. These statements may be modi-
fied by the user to accommodate a particular computer system or QUAL2E simu-
lation application. The values of the constraints in the code as distributed
by EPA are:

Maximum number of headwaters 7
Maximum number of junctions 6
Maximum number of point loads 25
Maximum number of reaches 25
Maximum number of computational elements 250

NUMB - Card 10, defines the number of reaches into which the stream is
segmented and the number of stream junctions (confluences) within the
system.

NUM - Card 11 shows the number of headwater sources and the number of
inputs or withdrawals within the system. The inputs can be small
streams, wasteloads, etc. Withdrawals can be municipal water
supplies, canals, etc. NOTE: Withdrawals must have a minus sign
ahead of the flow in Data Type 1l and must be specified as withdrawals
in Data Type 4 by setting IFLAG = 7 for that element. Note, the code
for Card 11 is '‘NUM_ ' (read: NUM space) to distinguish it from the
code for Card 10, NUMB.
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TIME - Card 12 contains the time step interval in hours and the length of
the computational element in miles (kilometers). The time step
interval is used only for a dynamic simulation, thus it may be omitted
if the simulation is steady-state.

MAXI - Card 13 provides information with different meanings depending on
whether a dynamic or a steady-state simulation is being performed. For
a dynamic simulation, the maximum route time is specified in columns
26-35. This value represents the approximate time in hours required
for a particle of water to travel from the most upstream point in the
system to the most downstream point. The time increment in hours for
intermediate summary reports of concentration profiles is specified in
columns 71-80. For a steady-state simulation, the maximum number of
iterations allowed for solution convergence is entered in columns 26-
35. The value in columns 71-80 may be left blank because it is not
required in the steady-state solution.

The next four cards provide geographical and meteorological information
and are required only if temperature is being simulated. There are two data
fields per card, columns 26-35 and 71-80. Note: the character codes in
columns 1-4 must occur as shown in order for the data to be accepted by the
program.

LATI - Card 14 contains the basin latitude and longitude and represent mean

values in degrees for the basin.

STAN - Card 15 shows the standard meridian in degrees, and the day of the
year the (Julian date) simulation is to begin.

EVAP - Card 16, specifies the evaporation coefficiensf. Typical values are
AE = 6.8 x 107" ft/hr-in Hg and BE = 2.7 x 10" "ft/hr-in Hg-mph of wind
for English units input, or AE = 6.2 xlO'6 m/hr-mbar and BE = 5.5 x
10"° m/hr-mbar-m/sec of wind for metric units input.

ELEV - Card 17 contains the mean basin elevation in feet (meters) above mean
sea level, and the dust attenuation coefficient (unitless) for solar
radiation. The dust attenuation coefficient generally ranges between
zero and 0.13. Users may want to consult with local meteorologists
for more appropriate values.

Note: 1If the reach variable climatology option (steady-state
simulations only) is used, the elevation data and dust attentuation
coefficient for each reach are supplied in Data Type 5A and the value
supplied in Data Type 1A are overridden.

Data Type 1 must end with an ENDATAl card.
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C. Data Type 1A - Global Algal, Nitrogen, Phosphorus, and Light Parameters

These parameters and constants apply to the entire simulation and
represent the kinetics of the algal, nutrient, and light interactions. It is
important to note that proper use of all options in QUAL2E requires detailed
knowledge of the algal growth kinetics appropriate for the water body being
simulated.

These data cards are required only if algae, the nitrogen series
(organic, ammonia, nitrite, and nitrate), or the phosphorus series (organic
and dissolved) are to be simulated. Otherwise they may be omitted, except
for the ENDATAlA card. Information is supplied in two data fields per card,
columns 33-39 and 74-80. As with Type 1 Data, QUAL2E recognizes Type lA Data
by comparing the first characters (columns 1-4) of each card with a set of
internally fixed codes. If a match between the codes and the characters
occurs, then data are accepted as supplied on the card by the user. If a
match does not occur, then the system variables for the unmatched codes will
be assigned the wvalue zero (0.0). Note: the spaces (under bars) are an
integral (necessary) part of the four character code.

O_UP - Card 1 specifies the oxygen uptake per unit of ammonia oxidation, and
oxygen uptake per unit of nitrite oxidation.

0 PR - Card 2 contains data on oxygen production per unit of algae growth,
usually 1.6 mg O/mg A, with a range of 1.4 to 1.8. It also contains
data on oxygen uptake per unit of algae respiration, usually 2.0mg
O/mg A respired, with a range of 1.6 to 2.3.

N CO - Card 3 concerns the nitrogen content and phosphorus content of
algae in mg N or P per mg of algae. The fraction of algae biomass
that is nitrogen is about 0.08 to 0.09, and the fraction of algae
biomass that is phosphorus is about 0.012 to 0.015.

ALG_ - Card 4 specifies the growth and respiration rates of algae.
The maximum specific growth rate has a range of 1.0 to 3.0 per day.
The respiration value of 0.05 is for clean streams, while 0.2 is used
where the Np and P, concentrations are greater than twice the half
saturation constants.

N HA - Card 5 contains the nitrogen and phosphorus half saturation coeffi-
cients. The range of values for nitrogen is from 0.01 to 0.3 mg/L and
for phosphorus the values typically range from 0.001 to 0.05 mg/L.

LIN_ - Card 6 contains the linear and nonlinear algal selfshading light
extinction coefficients. The coefficients Al and Ay are defined
below. .

A1 = linear algae self-shading coefficient
(1/£ft)/(ug chla/L), or (l1/m)/(ug chla/L)

Ay = nonlinear algae self-shad%7§ coefficient 2/3
(1/ft) /ug chla/L) , or,(1/m)/(ug chla/L) /
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These two self-shading coefficients are used with A , the non-algal
light extinction coefficient (Type 6B Data) in the general light extinc-
tion equation shown below:

A= dg + AjagA + Ay(aga)?/3

where A is the total light extinction coefficient and A is the algae
biomass concentration in mg A/L and a, is the chlorophyll a to algae
biomass ratio as ug chla/mg A. Appropriate selection of the values of
Ags X1, and X, allows a variety of light extinction relationships to be
simulated as follows.

* No self-shading (Roesner et al, SEMCOG)
* Linear algal self-shading (JRB Assoc. Vermont)
* Nonlinear self-shading (Riley Eq., metric units)
A1-0.0088
Ap = 0.054
LIGH - Card 7 contains the solar light function option for computing the
effects of light attenuation on the algal growth rate, and the light
saturation coefficient. QUAL2E recognizes three different solar light
function options. The light saturation coefficient is coupled to the
selection of a light function, thus care must be exercised in
specifying a consistent pair of values.
The depth integrated form of the three light functions and the

corresponding definitions of the light saturation coefficient are
given in Section 3.2.3.1, Eq. III-6a,b,c and outlined in the following

table.
Light Function Option Light Saturation Coefficient*
(Columns 33-39) (Columns 74-80)
1 (Half Saturation) Half Saturation Coefficient
2 (Smith’s Function) Light intensity corresponding
: to 71% of maximum growth rate
3 (Steele’s Function) Saturation Light Intensity

* Units of the Light Saturation Coefficient are as
follows: 2
English: BTU/ft®-min and Metric: Langleys/min
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DAIL -

Light Function Option 1 uses a Michaelis-Menton half saturation
formulation for modeling the algal growth limiting effects of light
(FL). It is the method used in the SEMCOG version of QUAL-2. Option 2
is similar to Michaelis-Menton, but uses a second order rather than
first order light effect. Both options 1 and 2 are monotonically
increasing functions of light intensity. Option 3 includes a photo-
inhibition effect at high light intensities and has been reported in
Bowie et al. (1985).

Card 8, contains the light averaging option (columns 33-39) and the
light averaging factor (columns 74-80). These values are used only in
a steady-state simulation. The light averaging option allows the user
to specify the manner in which the light attenuation factor is
computed, from the available values of solar radiation. (See Section
3.2.3.2). A summary of these options is given below.

Option Description

1 FL is computed from one daily average solar
radiation value calculated in the steady-
state temperature subroutine (HEATER).

2 FL is computed from one daily average solar
radiation read from Data Type 1lA.

3 FL is obtained by averaging the 24 hourly
values of FL, that are computed from the 24
hourly values of solar radiation calculated
in the steady-state temperature subroutine
(HEATER) .

4 FL is obtained by averaging the 24 hourly
values of FL, that are computed from the 24
hourly values of solar radiation computed
from the total daily solar radiation (Data
Type 1A) and an assumed cosine function.

Note: that if options 1 or 3 are selected, temperature must be
simulated.

The light averaging factor (columns 74-80) is used to make a
single calculation using daylight average solar radiation (Option 1 or
2) agree with average of calculations using hourly solar radiation
values (Option 3 or 4). The factor has been reported to vary from
0.85 to 1.00.

The selection of a daily (diurnal) light averaging option depends
largely on the detail to which the user wishes to account for the
diurnal variation in light intensity. Options 1 and 2 utilize a
single calculation of FL based on an average daylight solar radiation
value. Options 3 and 4 calculate hourly values of FL from hourly
values of solar radiation and then average the hourly FL values to
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NUMB -

ALGY -

obtain the average daylight value. Options 1 and 3 use the solar
radiation from the temperature heat balance routines (thus both algae
and temperature simulations draw on the same source for solar
radiation). Options 2 and 4 use the solar radiation value in Data
Type 1A for the algae simulation. Thus either option 2 or 4 must be
selected when algae are simulated and temperature is not. The light
averaging factor is used to provide similarity in FL calculations
between options 1 and 2 versus options 3 and 4. The solar radiation
factor (Data Type 1A, card 11) specifies the fraction of the solar
radiation computed in the heat balance that is photosynthetically
active. It is used only with options 1 or 3.

In dynamic algae simulations, option 3 is used (default) unless
temperature is not simulated, in which case solar radiation data are
read in with the local climatology data.

Card 9 contains the number of_daylight hours (columns 33-39), and the
total daily radiation (BTU/ft“, or Langleys) (columns 74-80). This
information is used if light averaging options 2 or 4 are specified
for the simulation.

Card 10 contains the light-nutrient option for computing the algae
growth rate (columns 33-39), and the algal preference factor for
ammonia nitrogen (columns 74-80). The light-nutrient interactions for
computing algae growth rate are as follows (see also Section 3.2.2).

Option Description
1 Multiplicative: (FL) * (FN) * (FP)
2 Limiting Nutrient: FL * [minimum (FN, FP)]
3 Harmonic Mean FL * 2
1/FN + 1/FP

Option 1 is the form used in QUAL-II SEMCOG, while option 2 is
used in the revised META Systems Version of QUAL-II (JRB Associates,
1983). Option 3 is described by Scavia and Park (1976).

The algal preference factor for ammonia (columns 74-80) defines
the relative preference of algae for ammonia and nitrate nitrogen (see
also Section 3.3.2). The user defines this preference by specifying a
decimal value between 0 and 1.0, for example:

Algal Preference

Factor for Ammonia Interpretation
0.0 Algae will use only nitrate for growth.
0.5 Algae will have equal preference for ammonia
and nitrate.
1.0 Algae will use only ammonia for growth.
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ALG/ - Card 11 contains the factor for converting the solar radiation value
from the heat balance to the solar radiation value appropriate for the
algae simulation (columns 33-39) and the value of the first order
nitrification inhibition coefficient (columns 74-80).

The solar radiation factor specifies the fraction of the solar
radiation computed in the heat balance (subroutine HEATER) that is
photosynthetically active (i.e., used by algal cells for growth). It
is required only in steady-state simulations when light averaging
options 1 or 3 (Data Type 1A, card 8) are selected. A decimal value
between 0 and 1.0 specifies the value of this fraction. Typically the
value of this fraction is about 0.45 (Bannister, 1974).

The first order nitrification inhibition coefficient is the wvalue
of KNITRF in the following equation (see Section 3.3.5).

CORDO = 1.0 - exp (-KNITRF * DO)

where:
DO = dissolved oxygen concentration (mg/L), and
CORDO = correction factor applied to ammonia and nitrite

oxidation rate coefficients.

The following table contains values of CORDO as a function of DO
(row) and KNITRF (column).

DO | KNITRF

(mg/L) 0.5 0.7 1.0 2.0 5.0 10.0
0.1 [ .05 .07 .10 .18 .39 .63
0.2 | = .10 .13 .18 .33 .63 .86
0.3 | .14 .19 .26 .45 .78 .95
0.4 | .18 .24 .33 .55 .86 .98
0.5 | .22 .30 .39 .63 .92 .99
0.7 | .30 .39 .50 .75 .97 1.00
1.0 | .39 .50 .63 .86 .99 1.00
1.5 | .53 .65 .78 .95 1.00 1.00
2.0 | .63 .75 .86 .98 1.00 1.00
3.0 | .78 .88 .95 1.00 1.00 1.00
4.0 | .86 .94 .98 1.00 1.00 1.00
5.0 | .92 .97 .99 1.00 1.00 1.00
7.0 | .97 .99 1.00 1.00 1.00 1.00
10.0 | .99 1.00 1.00 1.00 1.00 1.00

A value of 0.6 for KNITRF closely matches the inhibition formula
tion in QUAL-TX (TWDB, 1984) while a value of 0.7 closely matches the
data for the Thames Estuary (DSIR, 1964). The default value 6f FNITRF
is 10.0, i.e., no inhibition of nitrification at low dissolved oxygen.

ENDA - The last card in Data Type lA must be an ENDATAlA card, regardless of
whether algae, nitrogen, or phosphorus are simulated.
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D. Data Type 1B - Temperature Correction Factors

Several of the processes represented in QUAL2E are affected
by temperature. The user may elect to input specific temperature correction
factors. In the absence of such information, default values are used as
noted in Table A-1. The user need supply only those values that are to be
changed.

Data Type 1B information is supplied as follows:

Alphanumeric code for each temperature
coefficient as noted in Table A-1: Columns 10-17

User specified temperature coefficient Columns 19-26

The last card in Data Type 1B must be an ENDATALB card, regardless of
whether any of the default values are modified.

TABLE A-1 DEFAULT THETA VALUES FOR QUAL2E

DEFAULT VALUES

INDEX RATE COEFFICIENT SEMCOG QUAL-2E CODE
1 BOD Decay 1.047 1.047 BOD DECA
2 BOD Settling - 1.024 BOD SETT
3 Reaeration 1.0159 1.024 OXY TRAN
4 SOD Uptake - 1.060 SOD RATE
5 Organic N Decay - 1.047 ORGN DEC
6 Organic N Settling - 1.024 ORGN SET
7 Ammonia Decay 1.047 1.083 NH3 DECA
8 Ammonia Source - 1.074 NH3 SRCE
9 Nitrite Decay 1.047 1.047 NO2 DECA
10 Organic P Decay - 1.047 PORG DEC
11 Organic P Settling - 1.024 PORG SET
12 Dissolved P Source - 1.074 DISP SRC
13 Algae Growth 1.047 1.047 ALG GROW
14 Algae Respiration 1.047 1.047 ALG RESP
15 Algae Settling - 1.024 ALG SETT
16 Coliform Decay 1.047 1.047 COLI DEC
17 Non-cons Decay 1.047 1.000 ANC DECA"
18 Non-cons Settling - 1.024 ANC SETT
19 Non-cons Source - 1.000 ANC SRCE
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E. Data Type 2 - Reach Identification and River Mile/Kilometer Data

The cards of this group identify the stream reach system by name and
river mile/kilometer by listing the stream reaches from the most upstream
point in the system to the most downstream point. When a junction is
reached, the order is continued from the upstream point of the tributary.
There is one card per reach. The following information is on each card:

Reach Order or Number Columns 16-20
Reach Identification or Name Columns 26-40
River Mile/Kilometer at Head of Reach Columns 51-60
River Mile/Kilometer at End of Reach Columns 71-80

A very useful feature of QUAL2E pertaining to modifications of reach
identification once the system has been coded is that existing reaches may be
subdivided (or new reaches added) without renumbering the reaches for the
whole system. If, for example, it is desired to divide the river reach
originally designated as REACH 3 into two reaches, the division is
made by calling the upstream portion REACH 3 and the "new reach" downstream
REACH 3.1. Up to nine such divisions can be made per reach (3.1-3.9); thus
REACH 3 (or any other reach) can be divided into as many as 10 reaches
numbered 3, 3.1-3.9. This option of dividing a reach is useful particularly
when new field data indicate a previously unknown change in geomorphology, or
when the addition of a new or proposed load alters the biochemistry in the
downstream portion of the reach. If this option is invoked, the number of
reaches specified in Data Type 1 must be changed to the new total number of
reaches.

Note: It is important to realize that this option cannot be used to
subdivide a reach into more (and thus smaller) computational elements, in an
attempt to provide greater detail to the simulation. All computational
elements must have the same length (as specified in Type 1 Data).

This option also will allow the user to add a new reach to the system;
for example, taking a tributary that was initially modeled as a point source
and changing it to a modeled reach (or reaches) in the basin. This type of
modification adds a junction to the system and thus the junction information
in Data Types 1, 4, and 9 must be modified accordingly.

This group of cards must end with ENDATA2.

-
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F. Data Type 3 - Flow Augmentation Data

These cards, except ENDATA3, are required only if flow augmentation is
to be used. The cards in this group contain data associated with determining
flow augmentation requirements and available sources of flow augmentation.
There must be as many cards in this group as in the reach identification
group. The following information is on each card.

Reach Order or Number Columns 26-30

Augmentation Sources (the number of Columns 36-40
headwater sources which are avail-
able for flow augmentation)

Target Level (minimum allowable Columns 41-50
dissolved oxygen concentration (mg/L)
in this reach)

Order of Sources (order of avail- Columns 51-80

able headwaters, starting at most
upstream points

This card group must end with ENDATA3, even if no flow
augmentation is desired.
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G. Data Type 4 - Computational Elements Flag Field Data

This group of cards identifies each type of computational element in
each reach. These data allow the proper form of the routing equations to be

used by the program. There are seven element types allowed, they are listed
below.

IFLAG Type
1 Headwater source element.
2 Standard element, incremental inflow/

outflow only.

3 Element on mainstream immediately upstream
of a junction.

4 Junction element.

5 Most downstream element.

6 Input (point source) element.
7 Withdrawal element.

Each card in this group (one for each reach), contains the
following information:

Reach Order or Number Columns 16-20
Numbef of Elements in the Reach Columns 26-30
Element Type (these are the Columns 41-80

numbers, (IFLAG above), which
identify each element by type).

Remember that once a system has been coded, reaches can be divided
or new ones added without necessitating the renumbering of the entire system
(see Data Type 2 - Reach Identification and River Mile/Kilometer Data for
application and constraints). When this option is invoked, the element types
and number of elements per reach for the affected reaches must be adjusted in
Data Type 4 to reflect the changes.

This card group must end with ENDATA4.
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H. Data Type 5 - Hydrwulics Data

Two options are available to describe the hydraulic characteristics of
the system. The first option utilizes a functional representation, whereas
the second option utilizes a geometric representation. The option desired is
specified in Data Type 1, card 5. The code "TRAPEZOIDAL" specifically
denotes the geometric representation. Any other code, such as "NO
TRAPEZOIDAL, " or "DISCHARGE COEFFICIENTS," specifies the functional
representation.

Note: With either option, the effect is global (for the entire system).
This option is not reach variable.

If the first option is selected, velocity is calculated as V = aQb and
depth is found by D = cQ". Each card represents one reach and contains the
values of a, b, ¢, and d, as described below.

Reach Order or Number Columns 16-20
Dispersion Constant Columns 23-30
a, coefficient for velocity Columns 31-40
b, exponent for velocity Columns 41-50
c, coefficient for depth Columns 51-60
d, exponent for depth Columns 61-70
Mannings "n" for reach (if Columns 71-80

not specified, the program
default value is 0.02)

The dispersion constant is the value of K in the general expression
relating the longitudinal dispersion coefficient to the depth of flow and
shear velocity (See Section 2.4.3),

Dy = Kdu”
where:

Dy, = longitudina% dispersion coefficient,
(ft“/sec, m“/day)

K = dispersion constant, dimensionless

d = mean depth of }low, (ft,m)

u = shear velocity, (ft/sec, m/sec) = (gdS)l/2
g = gravitational constant (ft/secz, m/secz)

S = slope of the energy grade line (ft/ft, m/m)
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Substitution of the Manning equation for S leads to the following expression
for the longitudinal dispersion coefficient, Dp.

Dy = 3.82 Knud®/®
where:
n = Mannings roughness coefficient, and

V = Mean stream velocity (ft/sec, m/sec).
Typical values of K range from 6 to 6000. A value of 5.93 leads to the
Elder equation for longitudinal dispersion, which is the one used in the

SEMCOG version of QUAL-II.

The coefficients a, b, ¢, and d should be expressed to relate velocity
depth and discharge units as follows.

System Q v D
Metric m3/sec m/sec m
English ft3/sec ft/sec ft

If the second option is selected, each reach is represented as a
trapezoidal channel. These data are also used to specify the trapezoidal
cross-section (bottom width and side slope), the channel slope, and the
Manning’s "n" corresponding to the reach. The program computes the velocity
and depth from these data using Manning's Equation and the Newton-Raphson
(iteration) method.

One card must be prepared for each reach:

Reach Order or Number Columns 16-20
Dispersion Constant, K Columns 23-30
Side Slope 1 (run/rise; ft/ft, m/m) Columns 31-40
Side Slope 2 (run/rise; ft/ft, m/m) Columns 41-50
Bottom Width of Channel, Columns 51-60
(feet, meters)

Channel Slope (ft/ft, m/m) Columns 61-70
Mannings "n" (Default - 0.020) . Columns 71-80

This group of data cards must end with an ENDATAS card.
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HA. Data Type 5A - Temperature and Local Climatology Data

This group of data supplies the reach variable air temperature and
climatological information for steady-state water temperature simulation.
If QUAL2E is to be used in the dynamic/diurnal mode, the air temperature and
climatological inputs must be global constants and are supplied in a separate
data file according to the format described in Section X.- Climatological
Data. The data in this group consist of geographical and meteorological data
required for performing the energy balance for heat transfer across the air-
water interface.

There are three options in QUAL2E for providing the input variables for
steady state temperature simulation.

Option 1: Reach Variable Temperature Inputs. In this option the user
specifies explicitly the values of the temperature simulation inputs for all
reaches in the system. One card (line of data) is necessary for each reach
and contains the following information.

Reach Orxrder or Number Columns 16-20
Reach Elevation (ft,m) Columns 25-31
Dust Attenuation Coefficient Columns 32-38
Cloudiness, fraction in tenths Columns 39-45

of cloud cover

Dry Bulb Air Temperature (F, C) Columns 46-52
Wet Bulb Temperature (F, C) Columms 53-59
Barometric (atmospheric) Pressure Columns 60-66

(inches Hg, millibars)
Wind Speed (ft/sec, m/sec) Columns 67-73

Option 2a: Global Values - Current Version of QUAL2E. With this
option the user may specify a single value for each of the temperature
simulation inputs and QUAL2E will assume that these values apply to all reaches
in the system being modeled. The required input data for this option is the
same as that for option 1, with the exception that only one line of data
is necessary.

Option 2b: Global Values - Prior QUAL2E Versions. The current
version of QUAL2E will accépt without modification input data files for
steady-state temperature simulations from prior versions of QUAL2E. Because
prior versions treated the temperature simulation inputs as global constants,
so also will the current version. In this option the required temperature
simulation inputs are supplied according to the specifications in Section X
- Climatological Data.
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Option 3: Reach Variable Temperature Inputs with Estimation of Pressure
Variation with Elevation. In the case where reach variable temperature
simulation inputs are desired, but atmospheric pressure values are either
unknown or unavailable, QUAL2E has the capability of estimating the value of
atmospheric pressure for each reach from its elevation and temperature. These
estimates are computed from the ideal gas law integrated, at constant
temperature and specific humidity, over the change in elevation relative to a
datum (see Section 4.8). The input requirements for this option are the same
as for option 1, with the exception that the value of atmosphexic pressure is
supplied for only one reach. This value serves as the datum or reference
from which atmospheric pressures for the other reaches are estimated. If this
option is used, the computed values of reach atmospheric pressure will appear
in the QUAL2E echo-print of the input data.

Notes:

1. It is important to realize that the user does not explicitly specify
whether options 1,2, or 3 for steady-state reach variable temperature
simulation are to be used. Rather, QUAL2E examines the format in which the
temperature/climatology input information are provided in the input data file,
matches it with one of the options described above, and then proceeds with the
appropriate computational strategy.

2. This data group (Data Type 5A) must end with ENDATA5A. If option 2b
is to be used (input data files from prior versions of QUAL2E), this data type
is eliminated entirely. Data Type 5A is also not allowed for dynamic/diurnal
QUAL2E simulations.

3. Values for elevation and dust attenuation coefficient appear in two
places, here in Data Type 5A and also in Data Type 1. The values in Data Type
5A are used with options 1, 2a, and 3 and always override those in Data Type 1.
The values in Data Type 1 are used only in option 2b - input data files from
prior versions of QUALZ2E.
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I. Type 6 - BOD and DO Reaction Rate Constants Data

This group of cards includes reach information on the BOD decay rate
coefficient and settling rate, sediment oxygen demand, as well as the method
of computing the reaeration coefficient. Eight options for reaeration
coefficient calculation are available (see Section 3.6.2) and are listed
below.

K2 OPT Method
1 Read in values of K2.
2 Churchill.
3 O’ Connor and Dobbins.
4 Owens, Edwards, and Gibbs.
5 Thackston and Krenkel.
6 Langbien and Durum.
7 Use equation K2 = aQb
8 Tsivoglou-Wallace.

One card is necessary for each reach, and contains the following
information:

Reach Order or Number Columns 16-20
BOD Decay Rate Coefficient (1/day) Columns 21-28
BOD Removal Rate by Settling (1/day) Columns 29-36
Sedlmsnt Oxygen Demand Columns 37-44
(g/ft*-day, g/m?-day)

Option for K2 (1-8, as above) Columns 45-48
K2 (Option 1 only) Reaeration Columns 49-56
Coefficient, per day, base e, 20C

a, Coefficient for K2 (Option 7) Columns 57-64
or Coefficient for Tsivoglou

(Option 8)

b, Exponent for K2 (Option 7) or Columns 65-72
Slope of the Energy Gradient, S,

(Option 8)
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The units of a and b vary depending on whether option 7 or 8 is used and
on whether the input data are in English or Metric units, as follows:

Units of a: English Metric

Option 7 (Coefficient) Consistent with Consistent with
flow in cfs flow in cms

Option 8 (Coefficient) 1/ft 1/m

Units of b: English Metric

Option 7 (Exponent) Consistent with Consistent with
flow in cfs flow in cms

Option 8 (Se) Dimensionless Dimensionless

For option 8 (Tsivoglou’s option), the energy gradient, S, need not be
specified if a Manning "n" value was assigned under Hydraulic Data Type 5.
Se will be calculated from Manning’'s Equation using the wide channel
approximation for hydraulic radius.

This group of cards must end with ENDATA6.
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J. Data Type 6A - N and P Coefficients

This group of cards is required if algae, the nitrogen series (organic
nitrogen, ammonia, nitrite, and nitrate), or the phosphorus series
(organic and dissolved) are to be simulated. Otherwise, they may be
omitted. Each card of this group, one for each reach, contains the following
information:

Reach Order or Number Columns 20-24

Rate Coefficient for Organic-N Columns 25-31
Hydrolysis (1l/day)

Rate Coefficient for Organic-N Columns 32-38
Settling (1/day)

Rate Coefficient for Ammonia Columns 39-45
Oxidation (1l/day)

Bentho Source Ra%e for Ammonia Columns 46-52
(mg/ft -day, mg/m“-day)

Rate Coefficient for Nitrite Columns 53-59
Oxidation (1l/day) '

Rate Coefficient for Organic Columns 60-66

Phosphorus Decay (1/day)

Rate Coefficient for Organic Columns 67-73
Phosphorus Settling (1/day)

Benthos Source Rate for Dissolved Columns 74-80
Phosphorus (as P, mg/ft“-day, mg/mz-day)

Note that the benthos source rates are expressed per unit of bottom
area. Other versions of QUAL-II use values per length of stream. To convert

to the areal rate, divide the length value by the appropriate stream width.

This group of cards must end with ENDATA6A, even if algae, nitrogen, or
phosphorus are not simulated.
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K. Data Type 6B - Algae/Other Coefficients

This group of cards is required if algae, the nitrogen series, the
phosphorus series, coliform, or the arbitrary mnon-conservative is to be
simulated. Otherwise, they may be omitted. Each card of the group, one per
reach, contains the following information:

Reach Order or Number Columns 20-24
Chlorophyll a to Algae Ratio™ Columns 25-31
(ug chla/mg algae)

Algal Settling Rate (ft/day, m/day) Columns 32-38
Non-Algal Light Extinction™ ™ Columns 39-45
Coefficient (1/ft, 1/m)

Coliform Decay Coefficient (1/day) Columns 46-52
Arbitrary Non-Conservative Decay Columns 53-59

Coefficient (1/day)

Arbitrary Non-Conservative Settling Columns 60-66
Coefficient (1/day)

Benthos Source Rate for Arbitrary Columns 67-73
Non-Conservative (mg/ft“-day, mg/m“-day)

* If not specified, the QUAL2E default value is 50 ug Chl-a/mg algae.

** Tf not specified, the QUAL2E default value is 0.01 fe~! which corresponds
approximately to the extinction coefficient for distilled water.

This group of cards must end with ENDATA6B, even if algae, nitrogen,
phosphorus, coliform, or the arbitrary, non-conservative are not simulated.
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L. Data Type 7 - Initial Conditions - 1

This card group, one card per reach, establishes the initial conditions
of the system, with respect to temperature, dissolved oxygen concentration,
BOD concentration, and conservative minerals. 1Initial conditions for
temperature must always be specified whether it is simulated or not. The
reasons for this requirement are: (a) when temperature is not simulated, the
initial condition values are used to set the value of the temperature
dependent rate constants; (b) for dynamic simulations the initial condition
for temperature, and every other quality constituent to be simulated, defines
the state of the system at time zero; and (c) for steady state simulations of
temperature, an initial estimate of the temperature between 35 F and 135 F
is required to properly initiate the heat balance computations.
Specifying 68F or 20C for all reaches is a sufficient initial condition for
the steady-state temperature simulation case. The information contained is
as follows.

Reach Order or Number Columns 20-24
Temperature (F or C)** Columns 25-31
Dissolved Oxygen (mg/L) Columns 32-38
BOD (mg/L) Columns 39-45
Conservative Mineral I* Columns 46-52
Conservative Mineral II” Columns 53-59
Conservative Mineral III* Columns 60-66
Arbitrary Non-Conservative” Columns 67-73
Coliform (No./100 ml) Columns 74-80

* - Units are those specified on the Title Card.
*%* - If not specified, the QUAL2E default value is 68 F, 20 C.

This group of cards must end with ENDATA7.
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M. Data Type 7A - Initial Conditions - 2

This group of cards is required if algae, the nitrogen
The information is

phosphorus series are to be simulated.

Reach Order or Number
Chlorophyll a (ug/L)

Organic Nitrogen as N (mg/L)
Ammonia as N (mg/L)

Nitrite as N (mg/L)

Nitrate as N (mg/L)

Organic Phosphorus as P (mg/L)

Dissolved Phosphorus as P (mg/L)

Columns

Columns

Columns

Columns

Columns

Columns

Columns

Columns

series, or the
coded as follows:
20-24

25-31

32-38

39-45

46-52

53-59

60-66

67-73

This group of cards must end with ENDATA7A, even if algae, nitrogen, or

phosphorus are not simulated.
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N. Data Type 8 - Incremental Inflow - 1

This group of cards, one per reach, accounts for the additional flows
into the system not represented by point source inflows or headwaters.
These inflows, which are assumed to be uniformly distributed over the reach,
are basically groundwater inflows and/or distributed surface runoff that can
be assumed to be approximately constant through time.

An important new feature to QUAL2E is that incremental outflow along a
reach may be modeled. This option is useful when field data show a
decreasing flow rate in the downstream direction indicating a surface flow
contribution to groundwater.

Each card, one for each reach, contains the following information:

Reach Order or Number Columns 20-24
Incremental Inflow (cfs, Columns 25-31
m”/sec) outflows are indicated
with a minus "-" sign.
Temperature (F, C) Columns 32-38
Dissolved Oxygen (mg/L) Columns 39-44
BOD (mg/L) Columns 45-50
Conservative Mineral I Columns 51-56
Conservative Mineral II Columns 57-62
Conservative Mineral III Columns 63-68
Arbitrary Non-Conservative Columns 69-74
Coliform (No./100 ml) Columns 75-80

This group of cards must end with ENDATAS.
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0. Data Type 8A - Incremental Inflow - 2

This group of cards is a continuation of Data Type 8 and 1is required
only if algae, the nitrogen series or the phosphorus series are to be
simulated. Each card, one per reach, contains the following information.

Reach Order or Number Columns 20-24
Chlorophyll a Concentration (ug/L) Columns 25-31
Organic Nitrogen as N (mg/L) Columns 32-38
Ammonia as N (mg/L) Columns 39-45
Nitrite as N (mg/L) Columns 46-52
Nitrate as N (mg/L) Columns 53-59
Organic Phosphorus as P (mg/L) Columns 60-66
Dissolved Phosphorus as P (mg/L) Columns 67-73

This group of cards must end with ENDATA8A, even if algae, nitrogen, or
phosphorus are not simulated.
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P. Data Type 9 - Stream Junction Data

This group of cards is required if there are junctions or confluences in
the stream being simulated. Otherwise, they may be omitted. The junctions
are ordered starting with the most upstream junction. For systems
containing a junction(s) on a tributary, the junctions must be ordered in
the manner indicated in Figure A-1; that is, the junctions must be ordered so
that the element numbers just downstream of the junction are specified in
ascending order. In Figure A-1, the downstream element numbers for Junction
1, 2 and 3 are 29, 56, and 64, respectively. There is one card per junction,
and the following information is on each card:

Junction Order or Number Columns 21-25
Junction Names or Identification Columns 35-50
Order Number of the Last Element Columns 56-60
in the reach immediately

upstream of the junction (see
Figure A-1). 1In the example,
for Junction 1, the order number
of the last element immediately
upstream of the junction is
number 17. For Junction 2, it
is number 49. For Junction 3,
it is number 43.

Order Number of the First Element Columns 66-70
in the reach immediately down-

stream from the junction. It is

these numbers that must be

arranged in ascending order.

Thus, for Figure A-1 these order

numbers for Junctions 1, 2, and 3

are 29,56, and 64 respectively.

Order Number of the Last Element Columns 76-80
in the last reach of the tribu-

tary entering the junction.

For Figure A-1 these order

numbers for Junctions 1, 2,

and 3 are 28, 55, and 63,

respectively.

This group of cards must end with ENDATA9, even if there are
no junctions in the system.
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FIGURE A-1 STREAM NETWORK EXAMPLE TO ILLUSTRATE DATA INPUT
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Q. Data Type 10 - Headwater Sources Data - 1

This group of cards, one per headwater, defines the flow, temperature,
dissolved oxygen, BOD, and conservative mineral, concentrations of the
headwater. The following information is on each card.

Headwater Order or Number Columns 15-19
Starting at Most Upstream Point

Headwater Name or Identification Columns 20-35
Flow (cfs, m3/sec) Columns 36-44
Temperature (F, C) Columns 45-50
Dissolved Oxygen Concentration (mg/L) Columns 51-56
BOD Concentration (mg/L) Columns 57-62
Conservative Mineral I Columns 63-68
Conservative Mineral II Columns 69-74
Conservative Mineral III Columns 75-80

This group of cards must end with ENDATAIlO.
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R. Data Type 10A - Headwater Sources Data - 2

This group of cards supplements the information in Data Type 10 and
is required if algae, the nitrogen series, the phosphorus series, coliform,
or arbitrary non-conservative are to be simulated. Each card, one per
headwater, contains the following data.

Headwater Order or Number Columns 16-20
Arbitrary Non-Conservative Columns 21-26
Coliform, (No./100 ml) Columns 27-32
Chlorophyll a (ug/L) Columns 33-38
Organic Nitrogen as N (mg/L) Columns 39-44
Ammonia as N (mg/L) Columns 45-50
Nitrite as N (mg/L) Columns 51-56
Nitrate as N (mg/L) Columns 57-62
Organic Phosphorus as P (mg/L) Columns 63-68
Dissolved Phosphorus as P (mg/L) Columns 69-74

This group of cards must end with ENDATALOA, even if algae,
nitrogen, phosphorus, coliform, or arbitrary non-conservative
are not simulated.
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S. Data Type 11 - Point lLoad - 1

This group of cards is used to define point source inputs
and point withdrawals from the stream system. Point sources include both
wasteloads and unsimulated tributary inflows. One card is required per
inflow or withdrawal. Each card describes the percent of treatment (for
wastewater treatment), inflow or withdrawal, temperature, and dissolved
oxygen, BOD, and conservative mineral concentrations. They must be ordered
starting at the most upstream point. The following information is on each
card.

Point Load Order or Number Columns 15-19
Point Load Identification or Name Columns 20-31
Percent Treatment (applies only to Columns 32-36

influent BOD values)

Point Load_Inflow or Withdrawal Columns 37-44
(cfs, m’/sec) (a withdrawal must
have a minus ("-") sign
Temperature (F, C) Columns 45-50
Dissolved Oxygen Concentration (mg/L) Columns 51-56
BOD Concentration (mg/L) Columns 57-62
Conservative Mineral I Columns 63-68
Conservative Mineral II Columns 69-74
Conservative Mineral III Columns 75-80

This group of cards must end with ENDATALL.
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T. Data Type llA - Point Load - 2

This group of cards supplements Data Type 11 and contains the algal,
nutrient, coliform, and arbitrary non-conservative concentrations of the point
source loads. This information is necessary only if algae, the nitrogen
series, the phosphorus series, coliform, or the arbitrary non-conservative
are to be simulated. Each card, one per waste load (withdrawal), contains the
following information.

Point Load Order or Number Columns 16-20
Arbitrary Non-Conservative Columns 21-26
Coliform (No./100 ml) Columns 27-32
Chlorophyll a (ug/L) Columns 33-38
Organic Nitrate as N (mg/L) Columns 39-44
Ammonia as N (mg/L) Columns 45-50
Nitrite as N (mg/L) Columns 51-56
Nitrate as N (mg/L) Columns 57-62
Organic Phosphorus as P (mg/L) Columns 63-68
Dissolved Phosphorus as P (mg/L) Columns 69-74

This group of cards must end with ENDATAllA, even if algae,
nitrogen, phosphorus, coliform, or arbitrary non-conservative
are not simulated.
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U. Data Type 12 - Dam Reaeration

This group of cards is required if oxygen input from reaeration over dams
is to be modeled as a component of the dissolved oxygen simulation. Dam
reaeration effects are estimated from the empirical equation attributed to
Gameson as reported by Butts and Evans, 1983 (see Section 3.6.5).

The following inputs are required.

Dam Order or Number Columns 20-24
Reach Number of Dam Columns 25-30
Element Number Below Dam Columns 31-36
ADAM Coefficient: Columns 37-42

ADAM = 1.80 for clean water
= 1.60 for slightly polluted water
= 1.00 for moderately polluted water
= 0.65 for grossly polluted water

BDAM Coefficient: Columns 43-48
BDAM = 0.70 to 0.90 for flat broad crested weir.
= 1.05 for sharp crested weir with straight slope face.
= 0.80 for sharp crested weir with vertical face.
= 0.05 for sluice gates with submerged dishcarge.

Percent of Flow Over Dam Columns 49-54
(as a fraction 0.0-1.0)

Height of Dam (ft, m) Columns 55-60

This group of cards must end with ENDATAl12, even if oxygen input from
dam reaeration is not to be modeled.
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V. Data Type 13 - Downstream Boundary - 1

This data card supplies the constituent concentrations at the downstream
boundary of the system. It is required only 1if specified in Data Type 1,
card 8. This feature of QUAL2E is useful in modeling systems with large
dispersion in the lower reaches (e.g., estuaries). When downstream boundary
concentrations are supplied, the solution generated by QUAL2E will be
constrained by this boundary condition. If the concentrations are not
provided, the constituent concentrations in the most downstream element will
be computed in the normal fashion using the zero gradient assumption (see
Section 5.4.3.2).

Downstream boundary values for temperature, dissolved oxygen, BOD,
conservative mineral, coliform, and arbitrary non-conservative are required
as follows.

Temperature (F, C) Columns 25-31
Dissolved Oxygen (mg/L) Columns 32-38
BOD Concentration (mg/L) Columns 39-45
Conservative Mineral I Columns 46-52
Conservative Mineral II Columns 53-59
Conservative Mineral III Columns 60-66
Arbitrary Non-Conservative Columns 67-73
Coliform (No./100 ml) Columns 74-80

This data group must end with an ENDATA13 card, even if the
fixed downstream boundary concentration option is not used in
the simulation.
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W. Data Type 13A - Downstream Boundary - 2

This group of data (one card) is a continuation of Data Type 13.
required only if the fixed downstream boundary condition is used and if

It is

algae, the nitrogen series, and the phosphorus series are to be simulated.

This card contains the downstream boundary concentrations for algae,
nitrogen, and phosphorus as follows.

Chlorophyll a (ug/L)

Organic
Ammonia
Nitrite
Nitrate

Organic

Dissolved Phosphorus as P (mg/L)

This data group must end with an ENDATA13A card, even if the fixed
downstream boundary condition is not used, and if algae, nitrogen, or

Nitrogen as N (mg/L)
as N (mg/L)
as N (mg/L)
as N (mg/L)

Phosphorus as P (mg/L)

phosphorus are not simulated.
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X. Climatological Data

Climatological data are required for:

1. Temperature simulations, both steady-state and dynamic,
2. Dynamic simulations where algae is being simulated, and
temperature is not.

If neither temperature nor dynamic algae are being simulated, these cards may
be omitted.

For steady-state temperature simulations, these data may be supplied here
(as in prior versions of QUAL2E) or in Data Type 5A, but not both. If the
data are provided at this point in the input file, QUAL2E assumes that the
climatological inputs are global constants. Only one card (line of data) is
required, which gives the basin average values of climatological data, as
follows.

Month Columns 18-19
Day Columns 21-22
Year (last two digits) Columﬁs 24-25
Hour of Day Columns 26-30
Net Solar Radiation¥* Columns 31-40

(BTU/ft“-hr, Langleys/hour)

Cloudiness**, fraction in Columns 41-48
tenths of cloud cover

Dry Bulb Temperature** (F, C) Columns 49-56
Wet Bulb Temperature** (F, C) Columns 57-64
Barometric pressure** Columns 65-72

(inches Hg, millibars)

Wind speed**x (ft/sec, m/sec) Columns 73-80

* Required only if dynamic algae is simulated and
temperature is not’

**  Required if temperature is simulated.
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For dynamic/diurnal simulations, the climatological input data must be
read from a separate input file (FORTRAN Unit Number 2). This input
procedure is different from that used with prior versions of QUAL-II and
QUAL2E and is designed to assist user interaction with QUAL2E by modularizing
the variety of input data QUAL2E may require. The time variable climatology
input data file is structured in the following manner. The first line
consists of a descriptive title (80 alphanumeric characters) that identifies
the data contained in the file. Subsequent lines provide the time variable
basin average climatology data, chronologically ordered at 3-hour intervals.
There must be a sufficient number of lines of data to cover the time period
specified for the simulation (Data Type 1, card 13, MAXIMUM ROUTE TIME). The
format for these data is the same as that described above for steady state
temperature simulations.

There is no ENDATA line required for the climatological data.
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Y. Plot Reach Data

This data type is required if the plotting option for DO/BOD is selected
(Data Type 1, card 7, PLOT DO/BOD). The following information is required
for QUAL2E to produce a line printer plot.

1. Card 1 - BEGIN RCH
Reach number at which plot Columns 11-15
is to begin

2. Card 2 - PLOT RCH
a. Reach numbers in their Columns 11-15
input order (1, 2, 3..NREACH) Columns 16-20
21-26
b. If a reach is not to be etc.
plotted, (i.e., a tributary) 76-80

replace the reach number
with a zero.

c. Use additional PLOT RCH cards
if there are more than 14
reaches in the system.

3. Additional plots can be obtained by repeating the
sequence of BEGIN RCH and PLOT RCH cards.

As an example of the plotting option, suppose that for the river system
shown in Figure A-1, one wishes to obtain two DO/BOD plots: one for the main
stream (Reaches 1, 2, 5, 6, 10, and 11) and one for the second tributary
(Reaches 7 and 9). The plot data would appear in the following order.

BEGIN RCH 1
PIOTRCH1 2 0 0 5 6 0 O 0 10 11

BEGIN RCH 7
PLOTRCHO 0 0 0 0 0 7 0 9 0 O

No ENDATA card is required for the PLOT information.
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YA. Plot Observed Dissolved Oxygen Data. The current version of QUALZE has
the capability to plot observed values of dissolved oxygen concentrations

on the line printer plots produced for the computed values from the model.
This feature is useful in assisting the user in model calibration. The
observed DO data are read from a separate input data file (FORTRAN unit

number 2) structured in a manner to be compatible with the Plot Reach Data
(Section Y).

The first line, "DO TITLE:", consists of a descriptive title (70
alphanumeric characters) that identifies the data contained in the file. .
The second line, "NUM LOCS:", specifies the number of locations (nl) for the
first plot for which observed DO data are available. The next n; lines, "DO
DATA", provide the observed DO data plotting information. One line is
required for each location and contains the following data.

River location (mi, km) Columns 11-20
Minimum DO (mg/L) Columns 21-30
Average DO (mg/L) Columns 31-40
Maximum DO (mg/L) Columns 41-50

If only a single value of DO is available at a given location, it may be
entered in either the minimum or average data position. Then by default,
QUAL2E will set the minimum, maximum, and average values all equal to the
value entered. When more than one line printer plot is specified in the Plot
Reach Data, the observed DO values for these plots are provided on the lines
following that for the first plot. The information is entered by repeating
the sequence of "NUM LOCS:" and "DO DATA" lines for the data in the current
plot.
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Z. Summary

Constructing a consistent and correct input data set for a QUALZE
simulation must be done with care. This user’s pguide is designed to assist
the user in this process. It has been NCASI's and EPA's experience that two
of the most frequently made errors in constructing a QUAL2E input data set
are:

(a) Usinga numerical value that is inconsistent with the
input units option selected, and

(b) Notadheringto the 4-character input codes forData
Types 1 and 1A.

As an aid to the units problem, Table A-2 is included in this report.
It provides a complete summary of all the input variables whose dimensions
are dependent on whether English or metric units are selected. Finally, the
user is encouraged to check and recheck the input codes in Data Types 1 and
1A for accuracy, especially the codes for cards 10 and 11 of Data Type 1
(i.e., "NUMB" and "NUM_").
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TABLE A-2. LIST OF QUAL2E INPUT VARIABLES THAT ARE ENGLISH/METRIC UNIT DEPENDENT

Data Card or FORTRAN
Type Line Variable Description Code Name
1 8 Input Units Specification METRIC

8 Output Units Specification METOUT
1 1 Length of Computational Element DELX
1 15 Evaporation Coefficient AE
15 Evaporation Coefficient BE
1 16 Basin Elevation ELEV
1A 6 Linear Algal Extinction Coeff EXALG1
) Non-linear Algal Extinction
Coefficient EXALG2
1A 7 Light Saturation Coefficient CKL
1A Total Daily Solar Radiation SONET
2 all River Mile/km to Head of Reach RMTHOR
all River Mile/km to End of Reach RMTEOR
5. all Coefficient on Flow for Velocity COEFQV
(Discharge Exponent on Flow for Velocity EXPOQV
Coefficient) Coefficient on Flow for Depth COEFQH
Exponent on Flow for Depth EXPOQH
5 atl Bottom Width of Channel WIDTH
(Trapezoidal)
5A atl Reach Elevation RCHELV
Dry Bulb Temperature RCHTDB
Wet Bulb Temperature RCHTWB
Barometric Pressure RCHATM
Wind Speed RCHWND
all SOD Rate CKé4
all Option 7 for k2 COEQK2
Coefficient on“flow for I(2 EXPQK2
Exponent on flow for k2
6 all Option 8 for K
Coefficient fof Tsivoglou Eq. COEQK2
Slope of Energy Gradient EXPQK2
6A all Benthal Source Rate for
ia-N SNK3
Benthal Source Rate for
Phosphorus SPHOS
68 all Algal Settling Rate ALGSET
Non-algal Extinction Coefficient EXCOEF
Arbitrary Nonconservative
Benthal Source Rate SRCANC
all Initial Condition - Temperature TINIT
all Incremental Inflow
Flow Rate Ql
Temperature T1
10 all Headwater Conditions
Flow Rate HWFLOW
Temperature HWTEMP
1" all Point Source/Withdrawal
Flow Rate - WSFLOW
Temperature WFTEMP
12 all Height of Dam HDAM
13 1 Downstream Boundary-Temperature LBTEMP
LCD atl Solar Radiation SOLHR
Dry Bulb Temperature DRYBLB
Wet Bulb Temperature WETBLB
Barometric Pressure ATMPR
Wind Speed WIND
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Units
English Metric
0 1
0 1
mile kilometer
ft/hr-in Hg m/hr-mbar
ft/hr-in Hg-mph m/hr-mbar-m/sec
ft meters

1/ft-ug-Chla/L
1/ft- (ug-ChlasL)2/
BTu/ft2~min
Btu/ft°

mile

mile
Consistent with
flow, velocity
and depth in
cfs, fps, ft
respectively

ft

ft
F
. F
in Hg
ft/sec
gn/ftz-day

Consistent with
flow in cfs

1/t
ft/ft

m/ftz-day
m/ftz-day

ft/day
1/7ft
ma/£t2-day

F
cfs
F
cfs
F
cfs
F
ft

F

BTuéftz-hr

F
in Hg
ft/sec

3

1/m-ug-Chla/L
1/m- (ug-Chla/L)2/3
langley/min
langleys

kilometer
kilometer

Consistent with
flow, velocity,
and depth in
cms, mps, m
respectively
meters
meters
c
c
mbar
m/sec
am/m?- day

Consistent with
flow in cms

1/meter
meter/meter

m/mz-day

ms/mz-day

m/day
/meter

ms/mz-day
c

cms

meters
Cc
langleys/hr
o

c
mbar
m/sec



INPUT DATA CODING FORMS

EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZE

FORM @ of

TITLE DATA

2 2
o o
‘2 2
@ @
~ ~
1S =
S =
e 3
2 2
g L
I -
~ -~
= g
= =
(=] =)
2 2
a -3
@ i"]
3 3
= — o
w o
H 2z F3
& | 3
3 w b
Z — -
o~ o~
@ - w
s [-3 B
[=] - ]
n |2 3
ot o - é
> (8 Z ‘
D s 3
]
2] .- o
] Z g
3 | 3
m o | 2
o o
=W e i ]
W (s - 3
MM 3 2 x| 3
&% Iz NEREEE :
< 3 O = S
a B =~~]Z] olw 5
¢ o Qi o> H
E =~ 12l 121 =] al=]= ©
H —~l=] (| =l [ZINN]- 3
2 =i [E[] jwiZ] o] .|« <
¢ wiNja[>i— aiZ|o|> b
B Jidld ol [0 |- [Zix 3
w (e <l SlwloziZlZ] |w e
2 |3 ririe! Z €nl o-izin a
g4 (8 wiwlw w2 nn(=s [=Z H
Z2 15 z[ZiZ] jo|l—w—lal=z o 5
o B ===l | o |qwinlo 2
T o F=S] Ixlqo! jw| [oiS] "
w [l ]= O] 1 [>=-a]]-~{>a]2Z ES
s (RZl-|wiww Jlolaiolzix|ojo 3
D [S2v[>[>>wIz] iixjouZ ]
M Aleldl- i ~xiqjonjojolo] |- L
Ofp=|p=|=|Dj0>] [Dl=] [~|O]J}> 3
r |8
a |84 |didid-i—inx|Z|Z{Zwio|x [
- [glolu|>>>l4S|alolq|wia>0l 8
< [ oleiajecw] [Tloleold] 1 B
..m..E wiwwjwiTiwla|xe|loje| Ot 2
2l olwlnnjnlajolan]olaiojnia]~ [
&|-EZ12Z2|Z| 20100 —0io|d 2
al=la|0jo|Ojw|=|JT] =] {—|wlex E
S=iZjojojo- oo (2] Ooluig 8§
~ B
S (]
* ]
F] [
& ~
L3 ©
2 °
< *
[11] " [2)
S 2 EF s
S5 k2 :
s u |2 2
mv- - C)
® w o
w ~ N | IO | D=1 0| | O~ NI T )| | ~
a |ejolo|ojololololojol=|==|=|=|=]+| e
W 1o [ it s sl | ] witad g ) — o
[ ) ) ) ) [ I -
W L o e e o e e o e e (R e T L R T =) "
g N | | § s { e | e | -l Z] ~
L ol [ o T o i o o ) o e L e L T -
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FORMAT (20 A4)

simuloted. as a group:

'
\

NOTE: The nitrogen cycle voriables and the phosphorus cycle variables must each be



vel

X XX X

EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS

mnm() of @9 DATA TYPE | PROGRAM CONTROL DATA

PROGRAM CONTROL PARAMETER VALUE PROGRAM CONTROL PARAMETER VALUE
tl2(314 E 6|l7is |9 iofN EE 159115t ]i7]18]|19]20]|21)22|2324 |25])26|271{28]{29|30|31 3_23334 15 3764373839404! 42434445464774784_9.’205! 52|53|54]55|56]57{58|59{60]61 626364656667686?707!_{3 73;%;L75 76 77 ls Zggo
CiS[T] p[A[TIA] i |NP[UlT T
WIR[ 1 [T[E] |0|P[TST|O|N|AIL] |S[U[MM[AIR]Y 7 1 ]
n[o] |FiL[olw] TajulciM[EIN|T]A[T[i [oO[N 1 i _ _ 1L 11T ]
s[TIE[AID[Y] [S|T[A[TIE N BEEEEEEN _ - .
IN[O[ [T[R[A[P[E]Z]|o[1[DAIL] [X|=]S|E[C|T[i[O|N|S 11000 I . Hl ERERRRE
PIR[1IN[T] [S|O[LA[R|Z]L|C[D] ID]A[TIA RN 2L ]
piLlo|T| [pja] JA[NID] IBjolD | jHEA AREEREn |
FlLIX[EID] [DIN[S|TIM]_[c[oINJC [(I¥IE]S|=[1] 7]z ] S|o[-u|L.T| [elojo| |CIOINIVI kI |CO/EIF :
UN[PIU[TI IMIE[T IR [C] [CiY[ElS]=T1 ] = L AOJUITIPIUIT) [MIEITIRILIC] |((YIEIS|=|t}) : .
nlulmB[E|R] lo|F| [RI|E|A|CIHIEIS : L _INJuiMIB[E|R] [O[F]| [J{UINIC|T|I|OIN|S IRRE ]
N[ulM| o[F[ [HIE|A[D|W[AITIE|R]S = INERNN _[NJUIMIBIEIR| [OfF} IPIOI1 |N|T| |LIOJAID|S z 41
T ME] [S{TIEIP] [([R[OJU[R]S]) = e T LiMiTia | fclompl [ TEICIEMIEINIT] T IDIX]) [z T
MmialX[1|mjulml_T1ITIE[RIAIT ]I [O]N]S : T.LIMIEL JLINICI. | (FIORI IR(PITI2] I{{H|R|S|) = |
LIA[TIt[T[ulDjE] [OlF| IBjAlSii|N] [([D|E[6])] |= ) L|O|N|G{1|TIUIDIE] |O|F[ |8jA|SiEIN] [(IDIEIG])|=| [ | | |
s|T|aIN|D[AIRID] IMIEIR[4]DII]AIN] I([D[EIG Y] |- 1. 0 0 O O O O DIAIY_IOIF| I YIEIAIR] ISITIAIRIT| 1711 (ME :
EIVIA[P[.| clolE|F[F]. | [(]alE]D z L jelv]alpl [ jcloElFl. [_[UBIED ] T ] | : ARN
elLlev]. | [o|F] [Bla]sii|N] JCIE[LIEIV]) z ] |oVSIT] JAITITIEINIUIA[T |1 [OINT ICIOJE|F]. =
E[N[D]A[T[A[1 EEENERNNE . 11l NN ]
1j2jajais|e|7{8]|9]I0 IVI\I;Z 13{14 |5LG IZ IBO?MZEEI 22 2324252627202930!LSZSSSQ 35136 37 38(39|40|41 CZO},‘:{)G&J47:B_¢9505I 52|53{54|55156{57158|59|60|6) |62|63|64|65{€6{67|68|63| 70|71 |72|73|74|75| 76| 77| 78| 79{80]

FORMAT (6A4, Al, FIO.O, 10X, 6A4, Al, FI0.0)
% These lines may be omitted if temperature is not simuloted.

PARAMETER ENGLISH UNITS METRIC UNITS
L.ength of Computotional Element miles kilometers
Evoporation Coef. AE (ft/he) / (in-Hg) (m/hr) / miltibar
Evaporotion Coef. BE (ft/hr) / (in-Hg-mi/hr) (m/hr}/{mbar-m/sec)

Elevation of Bosir feet meters
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INPUT DATA CODING FORMS
PARAMETER

N | | LR
2 : RS
[ ! LT
Riwininin min el g
N i e ! N
22! e i | Z R
H N s e S I
Siold] <OINZIO[- i |3
2= joolExNalZZIO] 13
S INOIEN =X = O] 18
2IOIEN|—| I=~[ZI| i 18
S NP d]j=kq XiZ! 18
HEIE N~ 1Zziaiol 13
2= |jowlndl @-~—=— |3
S oE-ZTion - |3
0 SO0 W g2~ |3
3= Txjoivloloie] ! [3
2] lwl | i>o« lni—

SlolwdiZ T~ WIxXITIT
s |00 2] IqZIZ
i di— = TIOD| I =
S0, SN\ —I21 01

TZ2A L === DIOIZ
| wixie o] juwio)
>>0o—D x> i~
OO QD i
10 O i i =l T
QwiwiZiW O > I 1O
12w Tjmg ot~
Sl (Wi | s
L=l 2 ] e —
Ll O CZITT A
3D 0|00 T = KO 1O =
21 | 3] die—Oldi-

3|5al55|5657

50[51152[53

Foo0«qoZ JdJ-aZ

H 1 i

GLOBAL A, N, AND P PARAMETERS %

VALUE

o

T — $
RN
; ;

i
! i
|

i
|
i
T
1

i

|

bl

DATA TYPE IA

EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E
PARAMETER

Form (3) of

I

o]
e
—ia, (a0
=~ oNNaioJio
OO CIOI>IO| i
N S ~E T2 Ol
OO NNinad Ol jdl  die]
[EiZziw (Od—~nl—ix
o~ D 2
Ziooiin! 1] |ZD]0
— FxiZT
Oloi~ O
— = Tio =]

3031]32}33[34| 35| 36 [37{ 38} 39| 40] 4 +{ a2] 43| aa]a5[aeja 7| a8|as[s0] 51 [52]5

N[)|:=

A
AlY
L
L

20]29]30]31[32[33[34]35[36]37] 38| 30}ac] 41

6

J DN U U Sy

o oy

a|sle[z]a]oio]iifizjesfiafis]iefi7]18]19]20|21 |22|23|24]|25|26|2 7|28} 29

FORMAT (BA4, F7.0, 2X,8A4,F7.0)

2sle7

N
10
0

(8]
|

FIlA|CiT|O

—

O
(8]

R|A[D

[
E3
(o]
@
O

w
Q
wDla
aj-x
ni<ln

+

{re
(=}
b
r4ulz
L
|-

RIAT|1IOIN

Q

BlY
Y

FIUINIC[TII|OIN! [O[P[T:|

x| 1™
I ,
=l a[=Dlwl =i
clo] <l (Tla@>-N<
Iz

=
=l JajZa<jw] -

[
N

u|PIT|AK]E
D

Je]3Ta[s]e]7]elo [1o]ni]iz[13]ialis|is]i7[18}ta]20f21 |22[23f24|25
E
AlL|GIA

[¢]
0
N
AiLIG
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1/m-(ugChla/L)
Longleys /min

METRIC UNITS
Longleys

1/m-ugChlo/L

ENGLISH UNITS
1/f1-ugChla/L
1/f1-{ugChta/L)?/3
Btu/f1Z -min
Btu/ft?

depth, INT = light intensity

% Dato Type IA information, except the ENDATAIA moy be omitted unless algoe, nitrogen, or phosphorus ore fo be simulated.
PARAMETER

Units Nototion: H
Nonlineor Algoe Setf Shade Coef.

Light Saturotion Coefficient (PAR)
Total Daily Solor Rodiation (PAR)

Lineor Algoe Self Shade Coef.
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS

rorm (4) of DATA TYPE 1B THETA VALUES

t123]4 ; -5 1 '; 9 woln Ié 1314115416 |17 |18]19]20| 21 [22{23|24]25 Zé 27 {28 29—370—; !; 33 ;i; 36 37)38(39]|40141 42|43 4’ 4546|447 4§ 4? 50 51]52 5§ 54 5.’? 5§ 5] 58 5'95}_) 5_' 62 6? 64[65)66 B67(68|69| 70| 71|72]73[74|75[76| 77|78(73] 80)
TIHIE]|TIA N 1] | B N ]
- 4 . -
S S U O L Lo -
- - - - - -
TS ¥ o . - 4+ 1 — E 4 4--4 +
1 - : ] I |
\ -4 — 4 — B S S 4 [ e
\ 4. -4 S 1
\ il 1
\ —1-4 [ S S J - L
N - - - - = 4 - 4
- ~4— -4 - - UG (RN S S - J -
S5 OUS G N S . - - —
] 4 - PR S W -1 L -
. - —4-— -4
S . .4 4 - - S . 4
TIHIEITIAN T JERES TTITHETER 1T
EIN|D[A|T(A]I]|B . dlb b
1]2]3]a|sfje]7]|afofwonfzfjisajispie]i7 Jia]19}20]21|22|23/24]2%|26]27]2829]30] 31 |32) 33[34]|35/36/37|38|39 /40| 41{42[43] 44]|45|a6|47[48[49(50] 51|52{53|54]|55{56]157158/59{60|61|62]|63[64]65|66|67|68]69|70|71|72,73}74,75| 76| T7]78]79(80|

FORMAT (2A4, IX, 2A4, IX, F8.0)
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS

Form (3) of DATA TYPE 2 REACH IDENTIFICATION DATA

REACH IDENTIFICATION RIVER MI/KM RIVER MI/KM
DATA TYPE AT HEAD AT END
ORDER ALPHANUMERIC NAME OF REACH OF REACH
‘! 2{3l4a|s |67 |89 |O[nlizfia]ie]1s iﬁ— I'; ;s 7950 2122|2324 2;26 7 és is 30| 31}32}33 3_‘313_5373932, 41142 7; 4 0 !31 5253154 |55|56|57 55 .‘;960 El szrsAl 6a[6s]e6 (%4 E.a_‘gs rq Ti[T2) T8\ rars|ie| rejrelre
S|TIR(E[A[M! |RIEJAICIH i RICH|= TiOf .
. - — H,H} - . _
R - 0 U 0 )
N O O O A )
e :§ 11T 1] TN T
L L] DU U N VR U A N O O L] 441 | —1.
S ) 1 ) .
S ] 1= . 11 43 i
{ 1] 1. 1yl 1.
| 44 - ) 1.4 |
) JTELELRRLE T _ F ) 111 al
- . L I I . 0 -
e ] HERBEEE |
iS|TIR[E|a|m] IRIE[AICTH R|c|H|:] ) 1] N 1 ) BREBUE ]
E|ND|AITIA2 NN 11 1 ) 11T 111 10
tjz]3fa)sjs|rie[a]ofn]rfi3fra]isfie]i7 ] [19]20]2) |22] 23{24]25 |26 [27 26 [29]30] 31 [32] 33|34 35]36[37] 38{39) 40 4 .?‘?32?2‘.?“39???95,?*’305‘§E§3§4§,?8§§75969’°”’?1'%?‘”“6”'979

FORMAT (3A4,3X ,F5.0,5A4,3X,A4,3X,F10.0,4X,A2,4X, F10.0)
NOTE: Once dota has been coded, reaches may be subdivided without hoving to renumber the whole system ~see text for intructions.
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS

Form (&) of DATA TYPE 3  FLOW AUGMENTATION DATA
ORDER NO.OF | 1ARGET LEVEL ORDER OF AVAILABLE AUGMENTATION SOU
DATA TYPE OF AUGMENTIR)5501 VED OXYGEN
REACH SOURCES| ™"\ /1)
AVAIL . Ist 2nd 3rd 4th 5th
Viz{sja|s|e|7jelo|w0|ujz)i3|ejis]i6]r7|18]19]20|21]|22|23]24]|25)26 |27 |28]29]|30] 31|32]33 54_3’; 36 3_7; ;40 4r142|43i44jas 4647!879;56 5’I ;2 ?\SJS’:?’} 56|57|58 5;;—0;; 6263 “SE;EY gsé; ;0,7,', ;2 (5 i4 75|76
FIL{O|w] JAUIGIM|Td [S|OJU[RICIE|S RIC[H|= . | A1 b Ll Arel A
{ : ] 11 .
\ AREEEEEEREN
\ _ + L L]
] | 2 - ,
/l 14
{ ]
l - - - 4[ 4 — I S
] -1 4 . — S -
+ 3 8 . B - Y |-
\ ) 1 T - ]
/ EENN TR e e BES
(\ REREN JERERN ) | i
- ) ] B L] 1T
) ) JENEEEN ANENEEN AT |
\ i 4]
— S U TP QR L _§. - 4 4 L - L ——4
- +4-31. - - - A),, P 4 - [ .
L sEEEEN) i ‘ IRRERN
FIC|OW| [A[U[G[M[T| IS]O[U]RICIE[S RICIHIE] T T Tt L
EINID{A|T A3 I N O O Y O ) O O N OO A I Av bbb bbb B S T T O % O O O O O
t]l213la|s]|s|7|s]|o|wjn|2]|i3]1e]|1s|16|17 |18 |19]|20]|21|22|23{24|25]26|27 {28 [29]|30f 31 | 32| 33|34|35]36)37|38[39{40j 41142|43 4445\36 47148}49|50] 51 (52|53 | 54|55]56 575859;66! 62|63)64/65]66|67(68|63(70]| 7} 727J1J15 ZS

FORMAT (5A4, 5X,F5.0,5X,F5.0, F10.0,6F5.0)
These cards (except ENDATA3) may be deleted if flow augmentation is not used.
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EPA/ NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS

FORM @ of DATA TYPE 4 COMPUTATIONAL ELEMENT FLAG FIELD DATA
ORDER | NO. OF COMPUTATIONAL ELEMENT FLAGS
DATA TYPE OF COMP.
REACH ELEM. 1 2 3 4 5 6 7 8 9 1011 121314 5 16 17 18

| [z]3]s]=]e]r efo [oInTre]ia]uais]ie]i7]ia] 10]eoei [e2]es]aa]es]esleree]es 0] 31 [32]s3] salas]ae s7]se]so]aof arJaz[as[aafas e[a7]an [as]s0] 5t [52]s3]s4 |55 [36]37[s8] seec] e [62]s3]e4]65]s6 7] s]es) 10| ri] 2] 737a]rs]re] 7
FIL|A[G FI}ELD R[C[H]= s A g

) 4—4 - —4——+
e )] _

; -+
— ) }_ - - -

)] BEER ] ] jEREEE

) L

) _ ERERES 4 |

2 L , Gl dd L i s
T ¢ T - ; 1 1 :

E N S Ay e i N U0 S B -

E 1 410 CLL L ] ) i
] ( 1410 ENE 1T e L

( ]

[{ ] 1] _ _ RENNE
Flclale [FV|EILIo] [RICIH]= 11 S R T T T
E|N|D|A[T|ATE i T - 1 I TrrrrT TT17T
T? 3|a|s[ejr|e|o|wojir|r13h4f136]i7 (18 [ 19]|20]2)[22]23[24|25]26[27 |28 ]29[30] 31 |32} 33|34 35|36 3,7 38|39/40|41{42|43|44|45]a6[47148]49|50| 57 52(53|54155|56{57|n8]s9l60l6t |62l63 5; 65|66(67|68l69(70(71 7ZE 75 i?\]éé,

FORMAT (2A4,A2,5%X,F5.0,5X,F5.0,10X, 20F2.0)
NOTE: If subdivision of reaches is necessory ofter initiol system hos been coded, it con be done without renumbering the
entire system - see text under REACH INDENTIFICATION AND RIVER MI/KM DATA,
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS
Form (8) of DATA TYPE 5 HYDRAULIC DATA
ORDER WIDTH .
TRAPAZOIDAL CHANNELS OAFC SIDE SLOPE SIDE SLOPE 2 (FEET, METERS) MANNINGS N
REACH '
COEFFICIEN'I:S REOAFCH FOR VELOCITY FOR VELOCITY FOR DEPTH FOR DEPTH
1 3 z 415|678 }9 6|7 'OLB.E)_ 3 }g }3 54’3;3‘637;8 3; 4; ;;4! 44&; ;64746 495051 |52|53|54 55 56 5{758 §96 ¢ p va|6566] 67 € 6 7 72 7.; 74 77576 77178 ;9 80|
Y [DIR]AIUL]TTC REEE 1
\
]
/
L L
L \J 1L B
| B
ll ] ! |
HEEN \ T ! ! I
14 T
( +- + ot t—1
EEEE \ N SERSEE -
— . 4 + ’ S —
L ,/ . Vo : | ;
t !
\] - t [ 1 : i
- - - = - + o |
/ ] L . , } |
H|Y[D|RIAU[C]TIC g1 l
E|N[D[A|TIA]S B0 R T A A O B A0 11 A1
y]2]|3|ea151637 8|9 1617 |18 §19 | 20| 32| 3334 53!6}? 3a BQIQO al 4%J13 444§_JL4§ 47{4} 495051 22 53)54(55|56[57158|59(|6 72{13|74 7751671 Iq 79 B}H

FORMAT (2A4, A2,5X,F5.0, 2X,F8.0, 5F10.0)

NOTE: The dischorge coefficients must be expressed to relate flow, velocity, ond depth units os follows:

VARIABLE

Flow
Velocity
Depth

ENGLISH UNITS

METRIC UNITS
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUAL 2E INPUT DATA CODING FORMS

DATA TYPE 5A TEMPERATURE AND LOCAL CLIMATOLOGY DATA

FORM of @2®
ORDER DUST ATT'N DRY BULB | WET BU
enrvee e CLEVATION CLOUDINESS] LB {BAROMETRI]  WIND
COEF TEMP TEMP | PRESSURE | speep | (Notused)
REACH ,
ii’lqp‘/‘ é.D"01‘12‘5“‘:1“,‘-"“" 22 20]29[30131§32|33[34 |36 |ICR7 [ISPINO NN ‘17w-w:-u‘15253"‘5“‘57‘55")‘1‘2‘J“ 1313 60169[70171]72|7317u(78{76| 770 ] 79(c0
3
TIEMPIZILICID RIC[H
EINID/Al T[ALSIA
] 2[a [ [s]e[7]s [s]3o[191a]13]1u] 6] ss[37{1a]1s]a0]2 27 2 287 ikl bl plivelesjsojs veafeajsulesiscisnsefssjsoje re2iea eujssjssferleafeslrofy u
1|72[73§74|78|76| 77| 70| 79 80}

FORMAT (2A4, A2, 5X,F5.0, 4X, 8F7.0)

VARIABLE ENGLISH UNITS METRIC UNITS
Elevation ft m
Drybulb, Wetbulb Temps F [
Barometric Pressure in Hg millibars

Wind Speed ft/sec m/sec
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUAL2E INPUT DATA CODING FORMS

Form (9) of DATA TYPE 6 BOD/DO COEFFICIENTS
ORDER | BOD DEOX | BOD SETT SOD * k2 |REAERATION [%COEQK2 or |*EXPQK2 or
DATA TYPE OF COEF COEF RATE OPT COEF TSIVG COEF SLOPE (not used)
REACH [ (1/DAY) 1 (1/DAy) | RA _{1/DAY) | FOROPT 8 | FOROPT 8 o
i 213t4a]s5]|6|7|8 g E) I,I, E EM_I? 617 |18[19]|20]| 21|22]23|24]25 2631&9279?043!3% 33 ?4{5 36 3;};39'40 ?! 424} 44§45 ﬂﬂﬂ748 49150 5!3_2_‘51'??432?6 5738 ?gﬂ)ﬁl §g §§_S4§§666;‘6869 70 7| 72 773774 75{76| 77|718(79
R{EJAIC|T] ICIO|EIF| [RICIH]|= ) Ll 11 HRRE i
+- ] i 7 T S S N - L | — - -
\ | | 4t
4 T ] N REERENE) )
\ ) L i
- o -
/! 1 il 1 ) ] - .
{ - . i ]
\ _ i R 1

T
1
LN TN

I

T

i

L

!
1

1

|
T
|
t

+

i
|
+
|

—t

| ]

|

i

I

T

i

i

i

|

- B Y G B -1 _

RIE(AIC|T]| [C|O[E[F]| [RICIH]|=] e 1. 111l N
[E|N|D]A{T|Al6 EREREED B e BRI as 1 BRERN 1
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FORMAT (2A4,A2,5X,F5.0,3F8.0,F4.0, 3F8.0)

VARIABLE * ENGLISH UNITS METRIC UNITS
SOD Rate gm/ft2-day gm/m2-doy
COEQK2, EXPQK2 (Opt. 7) consistent with flow in ft¥sec consistent with flow in m>/sec
TSIVG COEF (Opt. 8) 1/t 1/ m

SLOPE (Opt. 8) ft/ §t m/m




Evl

EPA/NCASI STREAM QUALITY ROUTING MODEL — QUALZ2E INPUT DATA CODING FORMS

FoRM (0 of DATA TYPE 6A N AND P COEFFICIENTS
ORDER | ORG-N ORG-N NH-3  |BEnTHAL*| NO-2 ORG-P |ORG-P SETT|BENT!
DATA TYPE OoF |HYDROLYSIS| SETT | OXIDATION| SOURCE | OXIDATION| DECAY COEF SOUF
REACH | (1/DAY) (|C/ODEA\F() (1/DAY) NH-3 (1/DAY) (1/DAY) (1/DAY) DIS
V]jafsjajsis|7ialo lwlupzhis|jisfie]|i7ra]|19]20]21|22|23)24]25|26]27j20]20[30} 31|32|33] 34|33 |36]|37|30({39|40]4) [42]a3[44]a5 |a6]|aT|48(49]30]51|52{53|54]55|56|57{568]| 5906 0| 6} |62|63|64]6 | 64 67|68 62 TD 7|_ 7? 73|74 Z5 76 7¢
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V2| a|ajsie|7]|e|oto|ni2jizrafis]rie]|17 | 19]20] 21|22 26§27 |26 |29}30] 3t |32 3334|3536/ 37|38} 39{ 40| 41|42]| 43| 4 SH46[47[40|49)50] 51 52|53 54|55]|56|57|58[%9]60|61(62|63|64|65|66]67|68|69|70| TV T2|73{74|75|76|7

FORMAT (3A4,A2,5X,F5.0,8F7.0)

VARIABLE * ENGLISH UNITS METRIC UNITS
Benthal Source for NH3-N mg /f12 -day mg/m? -day

Benthal Source for DIS-P mg/ft2 -day mg/m? -day
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EPA/NCASI STREAM QUALITY ROUTING MODEL — QUALZ2E INPUT DATA CODING FORMS

FORM@ of DATA TYPE 68 ALGAE/OTHER COEFFICIENTS
ORDER CHLA  [xALGY SETT|NON ALGAL|  coLl ANC ANC-SETT| * BENTHAL not
DATA TYPE OF TO ALGAE RATE LIGHT EXT| pEcCAY - DECAY COEF SOURCE (used)
REACH | RATIO COEF. (t/DAY) (1/DAY) (1/DAY) ANC
t]2f3jasjel7is|o{o|nhz{is|ma|ishs{ir|is]19]20|21]|22|23]24)25]26 27 [28]29]30] 21 32133]| 34|35(36(3738 §;QOOI 42‘!;;45 A}?&iawsosl 5253;; 5555 57|38159{60]61|62 |63)64 ;;;;é; 75 ;irré 7314?&;5 ;TIQ I_9~
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FORMAT (3A4, A2,5X,F5.0,7F7.0)

* VARIABLE ENGLISH UNITS METRIC UNITS
Aigal Settling Rate ft/day m/day
Non-alga! Light Extinction Coef. 1/t 1/m

Benthal Source for Arbitrary Non Cons. mg-Anc/ft 2 _day mg-Anc/ft2 -day

78[79(8¢
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS

FORM @ of DATA TYPE 7 INITIAL CONDITIONS-1

ORDER TEMP  |DISOLVED 80D CoLl
DATA TYPE OF OXYGEN (MG/L) CONS | CONS 2 CONS 3 ANC (N
REACH (F,C) (MG/L) 1 100
tiz213|4)s|ejriolojwoinzfiaa|is]is]i7jief19]20]| 2t (22|23 |24}25 26|27 [20]|29]|30] 31]32]33] 34]/35]36]|37|38]39|40]|41 42|43 |44ja5]46|47|48 49505|;2 5_!54 5%(56|57[58]59|60[61]|62|63:64|65166|67|68|69| 70} 71 72173 {4 YSEé
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t|2[3]|4 clrla|ojw|niz|13{14]i5|v6]17|18]19]20]|21]22]|23|24 25 ]|26[27 |28 {29{30| 31 [32]| 33{34{35|36|37{38]39|40{41]{az[43]44la5]a6]47]48]49]| 50} 51]52]53|54{55]|56|57|58]59]60]/61|62|63|64|65|66}67168(|63}7O(T1|72)73}74 (75 IGJ

s
FORMAT (3A4, A2,5X,F5. 0, 8F7.0)
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS

FORM @ of DATA TYPE 7A INITIAL CONDITIONS -2

ORDER c
HL-A ORG-N NH3-N NO,-N NO,-N ORG-P DIS-P
T, F 3 2 3 ‘
DATA TYPE ReAcH | (w670 (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) /L) | (motus
7|7 ‘2> 3 : 5 G_ riea{s jw|nhe Iil: EE l_1<l6 LS 20{21|22]23{24]2% |26 {27 [28 |29 |30 VS’I ;24—37! 34|38 3; ;;é 394041 :;:; ;;;; 0; ;; 48 493[50| 51 52 5} ?4]; 56 57|56 ;;6‘3‘“@ é; ;3 (;4 %;f; ﬂéﬁ@% }| :12 :H 744775 76| 77] 77
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\LZ 3lafs|e|7|o]jo|wjipz]iajre]i1s|te]17 |18]|19]20]|21]{22]23]|24]|25 (26§27 |20 |29]30] 31|32]33]34[35|36|37{38]39|40|41{42143]44(a5]46)|47|a8|49{%0| 51 525354555657“"“‘061626““‘66676869L727| T2|T3| 74|15 T8 TT|7

FORMAT (3A4, A2, 5X, F5.0, 7F7.0)
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EPA/NCASI STREAM QUALITY ROUTING MODEL — QUALZ2E INPUT DATA CODING FORMS

FORM (14) of DATA TYPE 8 INCREMENTAL FLOW 1
ORDER | x - DISSOLVED COLIFORM
DATA TYPE OF 'NFCL%EWM' *TEMP  [CoxYGEN (,,,,BGO,DL) CONS| | cons2 | cons3 | aNc (NO./
REACH {MG/L L _ | 1o0ML)
V]j2|3jas|efz[sl9©0inh2]13]ie l5F_G 17 18| 19{20] 21 |22]23 | 2425|2627 |28 |29[30] 31|32 33 34|35 36|37 |38]39 ‘;Ql 42(43|4445 |46|47(a8|49|50]51]52[53{34|55{56]|87|58]|59]60]|6)|62]|63]64]|65|86|67] 65?? 791| Z? 7'5 T4 72]7_6-‘ !;‘18 79 8(2
LINCIR[ ITINIFIL[O[WI-[1| | [RICH]= _ ARRERERNEEEN
\ - 1 . 1 | 1771
\ i
]
4 N 44
VAR EENEERAEEEREEEENEREERS Ll ] 1
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1j213jas|e|T|o]|9|w]nwlizisvaf15]16]17 |8 |19]20]|21]|22]|23/24)25]26(27 [28]29]|30] 31]32] 33{34]35|36|37[38]39}40]| 41[a2|43| aa)a5(|a6|47|an]a9)] 51[62153}54|55|56157|38|59{60|61 |62[63|64|65(66|67(68)69|70171]|72{73|74 79»776417:(? 79!‘5{

FORMAT (3A4,A2,5X,F5.0,2F7.0,7F6.0)
#*#VARIABLE ENGLISH UNITS METRIC UNITS
Incremental Flow f13/sec m3/sec
Temperature F Cc
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E INPUT DATA CODING FORMS

Form (i) of (23) DATA TYPE 8A INCREMENTAL FLOW -2

ORDER
CHL-A ORG-N NH3-N NO2-N NO3-N ORG-P DIS-P
DATA TYP F t
E e | (o)) | /L) | ey | Merny | ey | ey | wesny | (ot vsed)
Tz ]+ 3 [e[7Te [s [o]n [ie[1s]we]is]is |17 [in] o |2olzi [e2a3]ealen o6 7 [anfes o] 3t 32 [33] 34f3s 6 7] 36 | s9]ac] a1 [42]a3]aafas |a6] a7[an]as]s0] o1 52| 53|54 35]se] s7]ss] sofecl 6t 62 63| eaes]ec | e7] eeeo| ro] 1] 2] 7o} ra]rs]7e | 77| rs] o] 80
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FORMAT (3A4, A2, 5X, F5.0, 7F7.0)
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUAL2E INPUT DATA CODING FORMS

DATA TYPE 9 STREAM JUNCTION DATA ELEMENT TYPE
rorm (16) of TYPE 3 TYPE 4 TYPE 2
NO.OF NO.OF NO. OF
ORDER ELEMENT] ELEMENT ELEMENT
DATA TYPE OfF JUNCTION IDENTIFICATION UPSTRM DNSTRM ON
JUNCTION OF JUNC OF JUNC TRIB.
DTz [als]e[7Je]o ]® wTalaTu]lelw e[ a s |n i Feso 31[32[33] 3afss]36]37[s8 39]ac] a1 [az[a3]aales [ac]7]as Jas[s0] 51 |s2[53]sa]ss 56| 57]se] soleo]e1 ez s3] eales ee] 6] sees] rof 1] 2] 73| ra]7s 6| 77]78) 73] 8]
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1|2]|3]ats|ejr|alo{wo|n]zlisfralin]re]17 |18 |r19|20]21]|22|23|24|25|26]27 [28 [29]30] 31 |32 33{34;35]|36|37/38|39)40| 41 42( 43| 44[45{46|47|48]|49)50] 51 |52[33[54]|35}56|57|38)59|60]61|62|63|64]|65}66/67(|68|69|70]71]72|73{74|75]76| 7(\_78 79‘17940‘
FORMAT (3A4, A3, 5X,F5.0, 5X, 5A4, 3(5X, F5.0)
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUAL2E INPUT DATA CODING FORMS

rorm (17) of DATA TYPE 10  HEADWATER-1
ORDER DISSOLVED
DATA TYPE OF ALPHANUMERIC NAME | HEADWATER | remp* I"okveen | B9P | consi | consz | cons3
HOW FLOW (MG/L) | (MG/L)
»Jf i 3|lafs|e]|7|8i9{w0|nuiz(13l 1415|1617 |18]|19]20]|21]|22]|23]|24|25]26[27 |28]{29|30] 31 |32|33] 34|35 73764 37 38{39]|40| 41 [42|43|4a]a5]a6|47)48 :; ;& 5 ;_Z g; ;; 55|56 ?7 58 5;‘é0 El 62|63[64|65/66{67|68}69{ TO| 71{72 7i T‘; ;—5;; 7:V ;;7; ;
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112]alals]e|7{elolw|nizrahalis|1e]17 |8 |19]20]|21|22|23|24]25 |26 (27 |28 |29]30]| 31 |32 33|34|35] 36} 37|38]39]40[41|a2|43] 49|45 |46|a7|48] 49|50} 51|52|53]54|55|56]57|58|59|60{61|62}63|64|65]66/67|68J6I|70|71|72({73{74]75{76]77|78{79 i

FORMAT (2A4, A2, 4X, F5.0, 4A4, F9.0, 6F6.0)

¥ VARIABLE ENGLISH UNITS METRIC UNITS
Heodwoter Flow t%/sec mY/sec

Temperature F C




EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZ2E
FORM of

DATA TYPE 10A HEADWATER-2

INPUT DATA CODING FORMS

DATA TYPE

4{516]7

9 [N

75|76 7717|7980
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{not used)
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FORMAT (2A4, A2, 5X, F5.0, 9F6.0)
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EPA/NCASI STREAM QUALITY ROUTING MODEL — QUALZE INPUT DATA CODING FORMS

FORM of DATA TYPE 11 POINT LOAD AND WITHDRAWAL-I
ORDER %o INFLOW or DISSOLVED 80D
DATA TYPE OF ALPHANUMERIC 1 rRear- | wITHDRAWAL| TEMP™ ['OXYGEN (MGO/L) CONS | | CONS 2 | CON
LOAD MENT _x | (MG /L) ] -
vl2]3]a]s]s[7[e]o ro]n]iz]13]a]1s]16]17 18] 19]20]21]22]2s]2a]2s]26]27 [20]2s]s0] 5t 35}33 3:’5#” s7a6[39]ao]a1[a2]e3 f-“»?;'vﬂP;‘Q assofsi|s2[s3 5747}»5456 s7[se| 3sleo] 6t 6263 [64]es »_15:1 égeé] 10| 11|72} 73] 7al7s]76| 74
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FORMAT (2A4, Al,5X, F5.0, 3A4,F5.0,F8.0, 6F6.0)

* VARIABLE ENGLISH UNITS METRIC UNITS
Inflow or withdrawal © 113 /sec m3/sec

Temperature F C
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EPA/NCASI STREAM QUALITY ROUTING MODEL — QUAL2E INPUT DATA CODING FORMS
FORM (0) o DATA TYPE 1A POINT LOAD AND WITHDRAWAL - 2

ORDER coLl - -
CHL-A | ORG-N | NH3-N | NO2-N | NO3-N | ORG-P | DIS-P
Y F A . {not used)
DATA TYPE ono | ANC | B0 | ey | ey | e | mer) | vesl) | ver) | verw)

v]2|3]a]|sjejris|s[w|nfiz|1sf1a]slis]i7]|1e]|9f[20]21]|22|23]24|25[26]27 |28]|29]|30} 31 [32]33] 34|35|36|37 3é -!; 40|41 |42}43 (44145 |46{47|48 [49|501 51 |52]53 5; ;; 55 57|58159|60]61|62|63|64]165166}67] 664 53 72 ll 7? ?5 74l 7; 76 77 78 7; 8(1
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yfelsjals]slr]|sis|wju]rizafis]ie]i7|1e]|19]20]21]|22|23]24]25 |26]27 [28 29|30 31 [32] 33[34|35i36{37|38]39/40|41]|42|43]| 44|45]|a6|47]|48|49|50] 51 52|53 | 54|55|56]| 57{58]59|60/61 [62]63]|64|65|66|67|68|69| 70|71 T2{73{74 7? 776_ Z? 79 79 GO_

FORMAT (2A4, A2, 5X, F5.0, 9F6.0)



FORM @ of

DATA TYPE 12

EPA/NCASI STREAM QUALITY ROUTING MODEL - QUALZE

DAM REAERATION COEFFICIENTS

INPUT DATA CODING FORMS

vSl

FRACTION{ HEIGHT
ELE. NO. FLOW A
DATA TYPE paM No|RCH. NO.1"geiow [ apam | Boam | over | %% 2
OF DAM DAM DAM
Foam | (FT. M)
BEE e[7][a]s[wo]u]iz]is 61 202!22252‘23?6212!2930ig;;i;i;:a r]38]39]40] 41 aafasag[azlasfas]so| 51 |s2]s35a|ss|se]s7]se] s9]60| 61 [e2]e3]64|65]66 : 12| 73] 74
olalm Alv|A . D[A{Mm| - |
B O T E - +4-- - - 4
L 1 S _
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L Pl .Vv ; - ] 44
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1t2|3lajste7|ajo|w]unp2ialai5|ie|17|18{15]20|21)122f23]|24)25]26|27 2829|301 % 32 33|34|35, 36}‘{ 38 3940»4\4727 45 ,44? d§_4]4f 49|50| 5152|153} 54)55(|56 575339 §P61 62 6367455 566{|§862 70 I} ZZ 75]74 T? ZS 77|78}79 8({

FORMAT (SA4 , A2,5X,F5.0,bF6.0)
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUAL2E INPUT DATA CODING FORMS

FORM @) of €9 DATA TYPE 13 DOWNSTREAM BOUNDARY -1

. DISSOLVED COLIFORM
DATA TYPE (T,EM&’) OXYGEN | (worL) | CONS1 | Cons2 | CONs3 ANC (NO./
! (MG/L) 100 ML)
T[T s [e [z 18 [s [0 s[ia] 6] e]i7 [ia]s]ecfzi [ee[z3[ea[es]eelerfenfes]sc]st |32 [a[aa[ s ae]s 7 o] 3s]4c]a1[ez[assaJas| as[a]an]as [so]s  [52[53]5a o5 se] 575 o0 ol [e2]s3 ea]es|es e 7] Ge] 5] 7] i [ 2] 7| 7a rs] 76 7] re[ ]eck
D[O[WIN|S[TIRIE|A[M BlojuiNDlaAIRIY[-]1 ]

EIN[D[AITIA[L]3 _ 1 LD R
sT213la 15l 7 8 s fiolit[iz]isia]15]ie]17[1e]1e|20|z1|22|23|24|z|z6]z7]28]29 30|31 | 32|33| 34 3336 37| 38| 35| 0| [s2]a3]aa]as|as |a7|a8[as 50|51 [52| 53] 54| 55|56 57 |56 ] 59[60] 61 [62] 63| 64[65[66 67| 686570} 71 [72| 73] 7a[75] 76 [ 77[ 78] 7980
DATA TYPE I3A DOWNSTREAM BOUNDARY -2

CHL-A ORG-N | NH3-N [ No2-N | NO3-N | ORG-P DIS-P "(' | ueed) |

DATA TYPE (w6/L) | M6/L) | (mosL) | (MG/L) | (Me/L) | (me/L) | (mesL) | (ot used)

Tz T3 Ta 5 [s [7 [e[s [ie[ni 2] i3] 1a[ss]ie |7 [re[ 1] 20]e: [22]e3 |20 25| 26]e7|28|2s] 0] 31 |32]33] 3a] 35 | 36]37| s6|30[40] a1 | az]43]a4as[46]a7] as[45]50]s 1 [52|53[5a[s]s6 57 6] 0] scl e [62]6 3]ealeslee [e f6a] oo ] o] 72 73{7a]75]76[77[70]70]e
DIO|WINIS|TIR|E[A|M] |BIOJUIN|DIAIR]Y|~]2 i - St -
E[N[D[A[T]A]i [3]A 1] IRERN NN ) B _ ]
T2131a sls[71als liolvi[iz[i3[ia]is]ve 17 ]ve[is |2ojz1 [z2[23 24|25 26|27 28] 29| 30| 31 [32[33[34] 35 [36[37| 38| 35| 0] 41 [a2 43{aa[as| 4& 47|48 a3 50[51 [s2[53]s4[55 56|57 (58 59|60]6i {62[63[64|65] 66| 67[ 68 69| 70[ 71 [72[73]7a|75] 76| 77] 7879 |80]

FORMAT (6A4, 8F7.0)
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EPA/NCAS]1 STREAM QUALITY ROUTING MODEL — QUALZ2E INPUT DATA CODING FORMS

Form @) of LOCAL CLIMATOLOGICAL DATA
HOUR BAROMETRIC
MONTH, DAY NET SOLAR DRY BULB WET BULB WIND SPE
DATA TYPE AND YEAR | S RADIATION | CLOUDINESS | " yp TEMP PRESSURE
1 E 3 f 5“ § 777 E ? B |l |3 |—3 ; E) 5 |Z |E]QE:Q£‘ 22|23 ;‘?5 2§ 37 _2_8 2? SVD ;‘ ;2 3},;4];‘5_]3; ;; !é 3; 40 4! ;724; A’ l? ‘; 477 48{49|50[51|52(9315455{56| 57 56 579 éo 6] Sé S; 64| 6.'; §5 é} 68| 5; 70| ;| iz 73 %4’ TS(T6| 77|78
Lio|lclal] icit|ilmlaiT|O[Li0G]Y]| | | Tttty rdiba bbb . Inne -
|§. HEEE R PR e
/ IS INSRARENEN | 1 L i 11 |
| BRERERN TR P uENe
) ARRNSRA RR R B ERNY P H 11
[ ' 1 HEEE RN . a1 L
e \ T T * T
Ht T ~ |
[ INENEEE L
) S O T S . - o
| _ | _ . L
Y sESARsEndbRANE ] 1T *
‘\ -1 — 4 ~7J l 4
N )““T T T T v L
14 4 ﬁ‘
(1] T it - 1
Ll 4 _ Y S G * . j - L. B - f | . . |
L[olC|A[LT TC[L]1 [M[A{T[O[L{O[G]Y 11T THreLiirrryn T - ) ]
Vj2]3]a s [s |7 e]o o] ]2]iz]1a]is]ie]i7 [1e]19]20]21]22] 23] 24 25 26 (2728 [29]30] = [32] 33 “biﬁ&’tﬁ ;;T;{) atfaz| 3] é%JEggiuﬁe a9]s0| 5 {s2[53|54[s5]56} 57(56] §9Meo_hez 9'5[5»4 65| seje7[s8 69| 70] 71| 72fr 3| 7a] 7] 6] 17| 18

*Must be chronologicolly ordered. FORMAT (30X, F10.0, 5F8.0)
Net solor radiotion is not required if temperature is simulated, but is only required for dynamic algae simulation when temperature is not simulated.

VARIABLE ENGLISH UNITS  METRIC UNITS
Net Solar Radlation (PAR) BTU/ft2-hr Langleys / hr NOTE: These data must appear in a separate
Wetbulb, Drybulb Temps F c input data file (FORTRAN unit number 2)
Borometric Pressure in Hyg millibars if dynamic/diurnal temperature simuiatic
Wwind Speed ft/sec m/sec are being performed. See Section X -

Climatological Data.
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUAL2E INPUT DATA CODING FORMS

FORM (29) of DO AND BOD REACH PLOT DATA
' REACH NUMBERS IN ORDER FOR PLOTTING
DATA TYPE .
1 2 3 4 5 6 7 8 9 10 (] 12 13 14
1]j2|3]ajsje|7|o|o|0np2zisjasiefir]|is19[20d2t]|22]23|24]25]26]|27 [28{29]30] 31 32|33 34}?36 37|38|39{40] 41 4243444§ 454143@:@5_.5_2_5_{_5_4 !3?565758 ‘“"'\" 6255-‘ 5 67|68|69|70] 71|72 ]3;;}7516 TH78(TY BQ
BIE[G[TN R[C|R ) B )
PIL[O[T RI[CIH i ]
)
-1 - S W 4 - L
o . b4+ ,M(A
AL ] B L] BN
J-bdd 4 . . i
AL _ _ I
4 . I S — - 4 — — 444 4- -
IEEENEERS T34 L |
| 41 4. N . - 4
N i 1 | Pa byl
— - . S - 44 4 4 —
+— 44+ —
BlE[G|I[N R[C[H LT TT1711 B IRERRRE . . 1111
PILIO[T R|C[H
1|213]a]sje|7|a]|o]|wijnp2|n|ia|isfie]17]|ia]|19]|20]21]|22]23|24[25]26]27 [20[29{30] 31 (32| 33]/34]35]36|37}38{39(40] 41]a2|a3|44las]acja7i4a8|49]50] 51 |52|93|54{55]56|57{58]59|60{6! [62|63|6ales]e6leT|68i69i70]| 71(72]73[74 |75 767775“7%6‘0‘

FORMAT (A4, 6X,15); FORMAT (10X, 1415)

BEGIN RCH = 1d number of first reach in the plot.

PLOT RCH = Reach numbers in the proper order for plotting.

NOTE: Multiple plois ore obtoined by repeoting the sequence of BEGIN RCH ond PLOT RCH information (see User's Monuol for exomple).
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EPA/NCASI STREAM QUALITY ROUTING MODEL - QUAL 2E INPUT CODING FORMS

Form PLOT OBSERVED DISSOLVED OXYGEN DATA
RIVER LOCATION | MINIMUM DO AVERAGE DO MAXIMUM DO
DATA TYPE (MI/KM) (MG/L) (MG/L) (MG/L)
1|2|3fu|6]e]|7]e]|9]wofrr2|rahupslre|17|18]|19|20}2922]2 28]26[27[26]|29130]| 31 323334 {38 |36 37 |3B[39 M0 M1 H2]H 13 ‘#7~--vov5|52S351555657$0G9605152‘3“““‘7606970717273717575 77|7e]79/80
Blol ITITLIE:
NIUIM] [LIO[C]S]:
IOl |DIAIT[A A
DlO] [DIA[T
DIl TO[A[T
i
DO} TD[A[T[A
Dlo| [D[A[TTA
Dlol |D[A[T
S ]
plO] TO[A[T]A
ool TO[A[TTA
plof TDIA[T]A
DOl TDJA[T[A
DI Ol [O[A[TTA
IN[UIM 1TolclS[e
D[] ID[alT]A
Dlol TD[AlT[A
DIAIT|A
D{O] [D[A[T
IOl TDIA[T(A
NEERNE
plof TpIA[TIA
D]O] TDIA[T[A
112 39?15. 910111 12[13[14 1616|217 18| 19] 20f 2 422|232 } 7128129]30f 31 3: 36]37]386]39{u0u Vju2|u la7{ve]49is0]E1[62[623[64 (65 |66[87| 61/62]63| 6166|67160]|69|70|71]72|73)7%|786[76| 77{78] 7980

FORMATS: DO TITLE: (20A4)
NUM LOCsS: (10X,14)
DO DATA: (10X,4F 10.0)

Notes: Observed DO DATA for multiple plots are input by repeating the sequence of NUM LOCS: and DO DATA information.
These data must appear in a separate data file (FORTRAN unit number 2) from the QUAL 2E input data file.



